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CHAPTER  I 


PURPOSE  OF  THE  IFtfESTIGATIQH 

! 

In  beginning  this  investigation  it  was  desired  to  study 
some  phase  of  the  work  in  science  in  the  high  schools  of  this 
province  *  Ho  previous  work  could  be  found  in  this  field  and 
so  to  this  study  fell  the  duty  of  considering  at  least  to  some 
extent,  the  possibilities  and  methods  of  such  investigation . 

For  information  and  suggestions  concerning  aspects  of  the  sub¬ 
ject  which  had  practical  interest,  several  science  teachers  in 
the  Edmonton  high  schools  were  consulted.  In  a  meeting  with 
these  teachers  and  Dr,  Lazerte ,  five  main  phases  of  science 
training  were  discussed.  These  were: 

1.  A  study  of  the  growth  of  scientific  language. 

2,  A  study  of  the  ability  of  pupils  to  use  their  mathematical 

knowledge  in  their  work  in  science • 

3,  A  study  of  pupils*  abilities  to  observe  similarities  in 
situations  and  to  apply  scientific  knowledge. 

4.  A  study  of  the  development  of  a  "scientific  attitude”. 

5*  A  study  of  the  ability  of  pupils  to  observe  and  to  recog¬ 

nise  essential  factors  in  an  experiment,  to  record  results,  and 
to  arrive  at  conclusions . 

Each  of  these  lines  of  study  seemed  to  be  directed  to¬ 
ward  some  fundamental  aspect  of  science  teaching  and  it  seemed 
possible  that  each  might  be  adaptable  to  some  method  of  measure¬ 
ment.  It  was  decided  in  this  work  to  investigate  in  some 
manner  as  many  as  possible  of  these.  Thus  it  was  thought 
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that  this  work  might  he  of  greatest  value  in  showing  possi¬ 
bilities  and  in  indicating  to  some  extent  methods  for  further 
study  in  these  fields. 

The  fifth  of  the  above  mentioned  lines  of  investigation 
was  connected  with  laboratory  work  in  science.  It  seemed  a 
distinctly  different  type  of  study  and  would  require  quite 
different  methods  of  investigation.  So  it  was  decided  to 
leave  this  study  entirely  as  a  suggestion  for  future  work 
and  for  the  present  to  give  some  consideration  to  each  of 
the  other  four. 
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CHAPTER  II 


METHOD  OP  INVESTIGATION 

Construction  of  Tests 

Pour  different  tests,  each  related  to  one  phase  of 
this  study,  were  compiled* 

Test  1*«  This  test  was  designed  to  measure  scientific  voca¬ 
bulary,  and  is  of  the  multiple  choice  word  association  type. 

The  words  chosen  were  from  various  fields  of  scientific  study 
in  the  high  school  -  physical,  chemical  and  biological  sciences. 
Most  of  the  words  are  met  by  the  student  in  public  school  or  in 
early  years  of  high  school  work*  There  were  some  though  that 
would  not  be  met  by  the  pupils  except  in  their  work  in  Grade 
XII  science  courses  or  in  reading  and  conversations  outside 
the  school* 

Test  2.-  This  test  consists  of  a  collection  of  little  problems 
involving  some  mathematical  relationship.  In  no  case  is  the 
difficulty  of  the  mathematics  felt  to  be  beyond  a  Grade  IX 
algebra  student1 s  ability.  Most  of  the  questions  involve  a 
statement  of  "more  than",  or  "less  than",  or  "equal  to"  between 
two  quantities  which  exist  in  some  relationship  studied  in 
their  regular  science  courses* 

Test  5 *-  This  test  is  mostly  a  collection  of  questions  re¬ 
quiring  only  a  knowledge  of  the  actual  material  presented  in 
the  first  half  of  the  General  Science  I  text.  Scattered 
through  the  test  there  are  also  certain  questions  which  would 
require  some  application  of  principles  or  facts  to  a  situation 
not  discussed  in  the  text.  While  this  test  was  not  considered 
to  measure  adequately  an  "ability  to  observe  similarities  in 
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situations  and  to  apply  scientific  knowledge” *  still  there  was 
none  available  which  seemed  any  better  and  it  was  thought  that 
this  might  give  some  interesting  results® 

Test  The  greatest  difficulty  was  found  in  trying  to  get  a 
test  which  would  measure  the  quality  or  ability  called  ”a 
scientific  attitude”*  The  only  report  of  such  a  work  that 
was  found  in  the  literature  was  on©  by  E.  B.  Moore  on  a 
” Study  of  Scientific  Attitudes”®  This  was  briefly  summarized 
in  ” -School  Review”,  Vol .  38,  pp.  379-86,  but  a  more  complete 
account  containing  a  copy  of  the  test  which  has  been  published, 
could  not  be  obtained®  It  was  decided  that  a  test  composed  of 
superstitions  and  common  beliefs,  mile  indicative  of  credulity 
rather  than  a  scientific  attitude  might  still  prove  of  consider¬ 
able  interest®  And  so  Test  4  was  compiled®  It  consists  of 
45  statements  of  common  beliefs  and  superstitions  with  several 
other  statements  concerning  scientific  knowledge  or  an  opinion, 
which/are  to  be  marked  "true”  or  "false”. 

These  tests  when  thus  compiled  were  given  to  a  group  of 
students  at  Eastwood  High  School.  It  was  found  that  the  tests 
were  too  long  to  be  given  in  a  30  minute  class  period.  To  be 
sure  that  slower  pupils  would  have  time  to  complete  the  test 
it  was  necessary  to  reduce  the  length  of  each  test  to  about 
one-half  the  number  of  items.  Rather  than  discard  one-half 
of  the  items  it  was  decided  to  split  each  into  two  parts  which 
have  teen  called  part  (a)  and  part  (b).  Thus  (a)  and  (b)  parts 
of  any  test  should  be  practically  the  same,  any  differences 
being  purely  accidental  in  the  division  of  the  items. 
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Giving  the  Tests 

To  get  a  sufficient  number  of  cases  to  be  representative 
an  attempt  was  made  to  have  100  pupils  in  each  of  the  high 
school  grades  answer  each  test*  Also  for  purposes  of  comparison 
it  was  considered  necessary  to  have  100  pupils  in  Grade  VIII 
answer  each  test*  Accordingly,  500  copies  of  each  test  were 
mimeographed*  There  being  now  really  eight  tests,  two  parts 
to  each  of  the  four  original  tests,  in  all, d. 000  copies  were 
made*  These  were  distributed  among  38  high  school&s  and  19 
public  schools*  The  schools  were  for  the  most  part  those  of 
small  towns  in  the  province*  A  few  were  given  in  city  (both 
Calgary  and  Edmonton)  schools,  and  a  few  in  rural  schools. 

The  tests  were  mailed  on  December  11th  and  12th  and  the 
teachers  they  were  sent  to  were  asked  to  give  them  as  soon  as 
possible  -  before  tbs  excitement  of  the  last  few  days  of  the 
term,  or  if  this  were  not  possible,  then  to  give  the  tests 
before  January  10th  when  school  reopened*  Giving  the  tests 
at  this  time  has  certain  disadvantages  as  the  pupils  have  not 
half  completed  the  work  of  the  grade  they  are  in*  The  results 
thus  obtained  might  more  closely  resemble  those  which  would  have 
been  obtained  at  the  end  of  the  previous  year  rather  than  those 
at  the  end  of  this  year’s  work*  This  was  one  of  the  necessary 
limitations  to  the  investigation  and  should  be  kept  in  mind* 
Regarding  the  actual  administering  of  the  tests  the 
following  instructions  were  given  to  the  teacher:  "The  tests 
are  short  and  should  be  completed  w i thuj/kalf  an  hour,  although 
there  is  no  time  limit  to  the  teste.  We  have  kept  the  tests 
short  in  order  that  all  pupils  may  have  time  to  complete,  or 
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attempt,  all  items.  Will  you  supervise  the  work  of  the  pupils, 
while  they  are  filling  in  the  blanks  at  the  top  of  the  test? 

We  are  particularly  anxious  to  have  a  correct  record  of  the 
science  courses  now  being  taken,  already  passed,  or  now  being 
repeated*  Before  distributing  the  tests,  explain  that  this  test 
is  given  in  connection  with  an  investigation  in  which  we  are 
trying  to  find  exact  and  true  facts*  Our  findings  will  not 
be  true  unless  each  pupil  gives  his  best  effort  and  records 
only  the  results  of  his  own  thinking." 

The  form  of  the  blank  on  the  top  of  each  test  and  filled 
out  by  each  pupil  was: 


Bate:  ...» . ...» . .  School:  . . 

Name  in  full:  . . .  Age:  .  .yrs .months  .  Gr... 


Put  a  check  mark  Taking  the  Already  Repeating 

(*/)  in  the  cor-  subject  passed  the 

rect  column  after  for  t lie  the  subject 

each  subject.  first  time  subject 

General  Science  I  . . .  . . . 

Physics  I . . . . . . 

Physics  2 ......  * . . . . . 

Chemistry  I . .  .  . . 

Che  mi  s  try  . . .  ....... 

Agriculture  1 . .  • .  ..........  •  •  •  • . . . 

Agriculture  2..,.  . .  ....... 

Biology  I. ,  . . .  . . . 

Algebra  I ....... .  . . . 


NOTE:  Bo  not  hurry.  Bo  not  waste  time.  Finish  this  test. 
If  you  cannot  get  a  particular  question  or  item,  go 
on  to  the  next. 


The  directions  to  the  pupil  for  answering  each  test  were 
also  given  on  the  top  of  each  test.  These  directions  necessarily 
varied  with  the  different  testa  and  will  be  given  below  in  that 
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Marking  and  Scoring  the  Tests. 

The  first  problem  when  the  papers  were  returned  was 
to  group  these  in  different  classes  which  were  to  be  compared. 
Ideally  one  would  group  the  papers  on  each  test  according  to 
the  combination  of  subjects  the  pupils  had  taken#  In  this 
way  one  could  get  some  measure  of  what  was  given  by  each  course* 
Sufficient  data  was  availabe  as  each  pupil  had  stated  which 
science  courses  he  was  now  taking,  which  he  had  taken,  and  which 
he  was  now  repeating*  But  there  were  not  sufficient  cases  to 
make  such  groups  of  any  value.  So  the  answers  to  each  test 
were  grouped  according  to  the  grade  of  the  pupil  answering  the 
test.  While  the  pupils  had  stated  what  grade  they  were  in,  this 
could  not  be  always  taken  as  the  criterion.  Instead,  the 
following  classification  was  set  up  depending  on  the  subjects 
the  pupil  was  taking,  for  the  first  time  or  repeating,  or  had 
already  passed. 

Grade  VIII  -  includes  all  those  pupils  who  have  taken  no  high 
school  science  subjects* 

Grade  IX  -  includes  those  pupils  who  are  taking  General  Science 
I  (either  repeating  or  taking  for  the  first  time) 
but  who  have  not  yet  taken  any  other  high  school 
science  subjects. 

Grade  X  -  includes  those  pupils  who  have  taken  or  are  taking 
(either  repeating  or  for  the  first  time)  one  or 
both  of  Physics  I  and  Agriculture  I,  but  who  have 
mot  yet  taken  any  other  high  school  science  subject 
in  addition  to  General  Science  I* 

Grade  XI  -  includes  those  pupils  who  have  taken  or  are  taking 
(either  repeating  or  for  the  first  time)  one  or 
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"both  of  Chemistry  I  and  Agriculture  2,  hut  who 
have  not  yet  taken  any  other  high  school  science 
in  addition  to  General  Science  I,  Physics  I, 
Agriculture  I* 

Grade  XII  -  includes  those  pupils  who  have  taken  or  who  are 
taking  (either  repeating  or  for  the  first  time) 
one  or  more  of  Chemistry  2,  Physics  2,  Biology  I. 

The  actual  marking  of  the  papers  varied  somewhat  with 
the  different  tests*  Tests  I  and  III  which  were  both  of  the 
multiple  choice  type  were  marked  in  the  same  manner*  First 
the  number  of  times  each  of  the  five  possible  choices  was  given 
as  an  answer  to  each  question  by  each  grade  was  recorded*  Also 
the  number  of  times  each  question  was  not  answered  was  recorded* 
Secondly  the  number  of  correct  answers  on  each  paper  was  record¬ 
ed.  In  Test  II  most  of  the  questions  were  answered  by  choosing 
one  of  three  alternatives  as  "greater  than",  "equal  to"  or  "less 
than"  as  the  one  required  to  make  the  statement  true*  The  number 
of  times  each  of  these  choices  was  given  as  the  answer  by  each 
grade  was  recorded  as  in  Test  I  and  III*  Some  of  the  questions 
required  a  numerical  answer*  The  most  common  of  these  were  con¬ 
sidered  and  the  number  of  times  each  oc cured  was  recorded.  When 
the  answer  required  was  simply  "yes"  or  "no"  a  record  was  made 
of  the  number  of  times  each  was  given.  Also  the  number  of 
omissions  of  each  question  was  recorded*  And  as  before  the 
number  of  correct  answers  on  each  paper  was  scored*  In  Test  IV, 
in  addition  to  grouping  the  papers  by  grades,  separate  groups 
were  made  of  boys  and  girls  in  each  grade.  The  test  consisted  of 
statements  which  were  marked  "true"  or  "false",  or  were  not 
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answered.  The  number  of  times  each  choice  was  given  for  each 
question  was  recorded*  Also  the  number  of  beliefs  or  super¬ 
stitions  which  were  marked  ‘'true w  on  each  paper  was  scored* 


. 
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CHAPTER  III 


TEST  I. 

A  Note  on  the  Test 

The  two  parts  or  forms  of  Test  I  are  given  below.  The 
directions  to  the  pupil  in  answering  these  tests  were  the  same 
on  both  parts,  namely:  wAfter  each  word  on  the  left  there  are 
five  choices  for  the  most  closely  associated  word.  Write  the 
number  of  this  word  in  the  parentheses  at  the  end  of  each  line. 
For  example, 

thermometer  (l)  pressure  (2)  volume  (3)  length 

(4)  temperature  (5)  energy . .  (4) 

The  number  of  items  on  Test  I  (a)  is  50  and  on  Test  I  (b ) 
is  59,  but  this  is  of  no  special  significance ,  In  the  copies 
of  the  tests  given  below,  the  parentheses  at  the  end  of  each 
line  are  not  left  blank  as  they  were  in  the  ordinary  forms  of 
the  test,  but  here  the  number  of  that  word  which  was  required 
to  be  associated  v^ith  the  word  on  the  left  has  been  inserted. 
Also  on  the  extreme  left  of  each  item  the  lowest  grade  which 
gave  50^  correct  answeres  to  the  question  is  indicated  by 
Roman  Numerals,  or  by  a  blank  where  no  grade  gave  50^  correct 
answers. 

Attention  is  here  drawn  to  two  errors  in  Test  I  (a). 

In  question  48  the  word  "epidermic”  should  have  been  "epidemic", 
and  in  question  49  "refract"  should  have  been  "reflect".  Owing 
to  these  mistakes  in  each  of  these  questions  there  were  two 
choices  for  a  correct  ansv^er.  However  the  number  of  pupils 
chosing  these  words  in  preference  to  "skin"  in  question  48  and 
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11  spectacles”  in  question  49  were  comparatively  small  and  so 
it  vias  not  felt  necessary  to  discard  these  questions  entirely. 

In  this  test  no  attempt  was  made  to  include  an  equal 
proportion  of  words  which  should  he  familiar  to  each  grade  and 
not  to  the  one  below  it®  Nor  was  any  attempt  made  to  include 
only  words  of  scientific  nature  which  are  of  common  usage  and 
so  to  give  a  comparison  between  grades  and  pupils  on  this  basis® 
The  words  which  were  chosen  were  ones  which  came  to  mind  that 
seemed  of  significance ,  were  not  too  uncommon,  covered  the 
range  from  ones  Grade  VXXI  should  be  familiar  with  to  some  which 
it  seemed  doubtful  that  many  Grade  XIX  pupils  would  have  met, 
and  which  came  from  several  different  fields  of  scientific  study® 
So  the  test  may  be  said  to  measure  a  growth  in  scientific 
language  in  so  far  as  this  is  measured  by  these  tests. 


VIII 

1 .  square 

IX 

2.  metric 

VIII 

3.  cubic 

IX 

4.  buoyancy 

Xll 

6.  1  metre 

XI 

7.  200  cc. 

IX 

8.  lever 

Vlll 

9.  pupil 

Copies  of  the  Tests. 

Test  I  (a) 

(l)  time  (2)  area  (3)  length  (4)  capacity 
(5  }  mass  . . . .  * .  . . (2) 

(l)  average  (2)  year  (3)  ten  (4)  time 

(5J  temperature  . ..........  (3 ) 

(l)  force  (2)  solid  (3)  system  (4)  mean 
(5)  length  . . . . . . (2) 

(l)  color  (2)  area  (3)  automobile  (4)  balloon 
(5)  barometer . . . . . (4) 

(!)  100  gnu  (2)  3  feet  (3)  1.09  yd. 

(4)  0.99  litre  (5)  1000  . . (3) 

(!)  1/100  litre  (2)  1/10  litre  (3)  l/5  litre 
(4)  1/4  litre  (5)  l/2  litre  . . . *(3) 

(l)  time  (2)  light  (3)  hydrometer  ^ 

(4)  nutcrackers  (5)  soap  . . ..(4) 

(l)  eye  (2)  ear  (jiiose  (4)  pupae  (5)  plants (l) 
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IX 

10 .  legume 

7111 

11 0  pistil 

IX 

12«  stomata 

IX 

13*  germination 

IX 

14 «  biennial 

Till 

15 •  cerebrum 

IX 

16  *  vernier 

17.  cambium 

18 •  satellite 

IX 

19*  siphon 

IX 

20.  barometer 

7111 

21*  density 

22*  diffusion 

XI 

23  *  alloy 

24 »  electrolyte 

Xll 

25  *  sulfate 

26.  carbonate 

XI 

27.  synthesis 

Xll 

28.  chloride 

XI 

29 .  c  oke 

l)  wheat  (2)  corn  (3)  clover  (4)  timothy 


(5)  potatoes  . « . ............  (3 ) 

(l)  honey  (2)  egg  (3)  hee  (4)  pollen 

(5)  leaf  . . •  ••••«•  (4) 

(l)  stomach  (2)  storage  (3)  music 

(4)  respiration  ( 5 )  insects  . ....... (4) 

(l)  sap  (2)  infection  (3)  influense 

(4)  seeds  (5)  vitamin  . . . . .  (4  ) 

(l)  two  years  (2)  twice  a  year  (3)  wheat 
(4  )  magazine  (5 )  three  . * .  (1 ) 


(l)  clouds  (2)  plant  (3)  hrain  (4)  star  (3) 
( 5 }  ahdomen  *  ...... . . . . ........ 

(l)  “balances  (2)  scales  (3)  weights 

(4)  volumes  (5)  parameter  . *  (2 ) 

(l)  fish  (2)  brain  (3)  plant  (4)  mineral 

(5)  geology . . . . . (3) 

(l)  star  (2)  sun  (3)  nebula  (4)  moon 

(5)  meridian . . . (4) 

(l)  volume  (2)  pipe  organ  (3)  density 

(4)  air  pressure  (5)  temperature  (4) 

(l)  temperature  (2)  space  (3)  radio 
(pressure  (5)  energy  .*(4) 

(l)  force  (2)  mass  (3)  shape  (4)  dentine 

(5)  velocity  . (2) 

(l)  dilution  (2)  effloresce  (3)  manometer 

(4)  static  (5)  motion  . . .  ... . ..(5) 

(l)  isotope  (2)  isomer  (3)  gas  (4)  brass 

(5)  element  .  . ... . . .. . * . (4) 

(l}  Edison  (2)  oxide  (3)  electrostatic 
(4}  salt  (5)  hydride  *  * . .  *«««(4) 

(l)  halogen  (2)  explosive  (3)  bluestone 
(4)  sapphire  (5)  limewater  ........ . (3) 

(l)  carbolic  acid  (2)  carbon  (3)  limestone 
(4)  mixture  (5)  disinfectant  •  ••«. . .  (3 ) 

(l)  decomposition  (2)  camera  (3)  vinegar 
(4)  sound  (5)  building  up  . . *•..•(5) 

(l)  saltpetre  (2)  carbon  (3)  table  salt 
(4)  magnet  (5)  poisonous  . .. . (3) 

(l)  mordant  (2)  Coca  Cola  (3)  calcium 

carbonate  (4)  carbon  (5)  hygrometer . (4 ) 


a 
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XI 1  30.  catalyst 

XI  31.  alkali 

Vlll  32*  anaesthetic 
Vlll  33.  hydraulic 
XI  34*  spectrum 

XI  35.  insulator 
X  36 ♦  hygrometer 

XI I  37*  vitamin 

38*  tuberculosis 

X  39*  pollination 

XI  40*  metamorphosis 

X  41.  spectroscope 
42.  mass 

VIII  43.  reflection 

XI  44.  constellation 

X  45.  solution 
46.  prism 

IX  47.  Fahrenheit 
IX  48.  epidermis 


[l)  abrasive  (2)  condenser  (3)  protractor 
[4)  liquify  (5)  accelerator  * (5 ) 

’l)  alcohol  (2)  benzol  (3)  base 

’4)  red  (5)  enzyme  . . . (3) 

jl )  sublime  (2)  insomnia  (3)  aesthetic 
A )  ether  (5)  rhombic  . .*(4) 

’l)  deviate  (2)  pressure  (3)  eddy 
4)  gram  (5)  dew  . (2) 

l)  electroscope  (2)  radioactivity 

’3)  rainbow  (4J  parallax  (5)  fulcrum** (3) 

l)  water  (2)  copper  (3)  aluminum 
A)  steel  (5)  rubber . . . .(5) 

l)  photometer  (2)  dry  cell  (3)  humidity 
4)  volt  (5)  pressure  . . ...*.(3) 

l)  rickets  (2)  scarlet  fever  (3)  malaria 
4)  bacillus  (5)  serum . . . (l) 


(4 


l)  asphixiation  (2)  colon  (3)  potato 
bacillus  ( 5 )  anaemia  . . 


(4) 


(l)  eradication  (2)  fertilization  (2) 

(3)  pedicle  (4)  petiole  (5)  germination 

(l)  metabolism  (2)  change  (3)  dispersion 

(4)  pasteurization  (5)  destruction  ..*(2) 

(l)  heat  (2)  sound  (3)  electricity 

(4)  light  (5)  volume  . . ••*(4) 

(l)  quantity  (2)  weight  (3)  volume 

(4)  length  (5)  density  . . (l) 

(l)  radiation  (2)  tension  (3)  image 
(4)  absorption  (5)  invisable  ..•*••«• .(3) 

(l)  sun  (2)  dispersion  (3)planet 

(4)  group  (5)  eclipse  . (4 ) 

(l)  salt  (2)  sea  water  (3)  air 

(4)  alcohol  (5)  water  . (2) 

(l)  opague  (2)  sound  (3)  gaol  (4)  light 

(5)  reflection  . . (4) 

(l)  steam  engine  (2)  thermometer  (2) 

(3)  gas  pressure  (4)  vacuum  (5)  barometer 

(l)  brain  (2)  throat  (3)  eye  (4)  skin 

(5)  epidermic  .  (4  or  5) 
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V1XX  49.  lens  (l)  refract  (2)  spectacles  (3)  sound 

(4)  fulcrum  (5)  ductility  . (1  or  2 

Xll  50.  refraction  (l)  distortion  (2)  decomposition  (l) 

(3)  reduction  (4)  opaque  ( 5 )  acceleration 


Test  1  (b) 


IX 

1.  gram 

vm 

2*  pressure 

3.  litre 

4.  1  gram 

IX 

5.  1  inch 

XI 

6.  hydrometer 

IX 

7.  chlorophyll 

IX 

8.  larvae 

X 

9.  hibernation 

l)  mass  (2)  line  (3)  gas  (4)  fundamental 


(5)  quart  . . . .  ,.(l) 

(l)  degree  (2)  cycle  (3)  force  (4)  metre 
(5)  inch  . . . . . .  .(3) 

(l)  0.88  quarts  (2)  4  pints  (3)  1.2  quarts 

(4)  2.4  quarts  (5)  1.2  gal . *.(l) 

(1 )  0.0022  lb.  (2)  1/16  oz.  (3)  3.2  lb. 

(5)  1  cm. . . (l) 

(l)  1  cm,  (2)  15  mm.  (3)  2.54  cm. 

(4)  0.35  metre  (5)  0.16  lb . (3) 

(l)  specific  gravity  (2)  resonance  (3)  prism 
(4 )  volume  (5)  electrolysis  . . .(l) 

(l)  fungus  (2)  chloride  (3)  nucleus 

(4)  animals  (5)  leaf  . ....(5) 

(l)  legumes  (2)  bacteria  (3)  mice 

(4)  insects  (5)  tadpoles  . . (4) 

(l)  insomnia  (2)  pollination  (3)  germination 
(4)  do rman t  (5)  migration  . . (4) 


IX  10.  photosynthesis  (l)  photography  (2)  bacteria  (3)  chamical 

analysis  (4)  radio  activity 
(5)  plants  . . . . . . « « . • • (5 ) 


XI  11.  propagation 


eradication  (2)  reproduction 
suggestion  (4)  disinfection 
pasteurization . . 


(2) 


X  12*  eradication  (l)  radiation  (2)  propagation 

13 |  germination  (4)  removal 

(5)  fertilization  . (4) 


Xll  13.  bile  (l)  saliva  (2}  blood  (3)  respiration 

(4)  kidney  (5)  digestion . ....(5) 

Xll  14.  parasite  (l)  earthworm  (2)  saprophyte  (3)  tape¬ 
worm  (4)  pyrite  (5)  submarine. . (3) 

Xll  15.  assimilation  (l)  simile  (2)  diffusion  (3)  vaporization 

(4)  digestion  (5)  germination  . (4) 
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16 •  Carbohydrate 

8 

)  methane  (2)  alcohol  (3)  sugar 
)  carbon  dioxide  (5)  butter  . ... . 

.(3) 

IX 

17,  Capillary 
action 

8 

)  blotting  paper  (2)  vapor  pressure 
)  dew  (4)  convection  (5)  hydrometer.. 

.(1) 

Xll 

18 «  dirigible 

ii 

)  hydrogen  (2)  oxygen  (3)  methane 
)  air  (5)  argon  . . . 

.(1) 

X 

19.  calorie 

a: 

)  color  (2)  heat  (3)  kilometer 
)  force  (5)  density  ...... . . . . . . 

.(2) 

Xll 

20 •  volatile 

81 

)  ether  (2)  sulfuric  acid  (3)  vaseline 
)  mercury  (5)  tar  . (1) 

XI 

21.  filtration 

li: 

)  vaporise  (2)  evaporate  (3)  condense 
)  liquid  (5)  sublimation  . . 

.(4) 

Vlll 

22 .  litmus 

Bi 

)  acid  (2)  lemon  (3)  reduction 

I  catalyst  (5)  banana  . . . . 

.(1) 

23.  quartz 

8! 

>  magnet  (2)  two  pints  (3)  metal 
)  glass  (5)  electroplate  . . . 

.(4) 

24.  amorphous 

8! 

1  solute  (2)  crystalline  (3)  formless 
)  diamond  (5)  morphine  . . . . 

Xll 

25.  cathode  jlj 

)  anaesthetic  (2)  positive  (3)  ductile 

I  edible  (5)  negative 

Till 

26®  condenser 

81 

1  ozone  (2 )  humus  (3)  distill 

1  oxide  (5)  prismatic  . . . . . 

.(3) 

Vlll 

27a  analyse 

8) 

1  physical  change  (2)  amorphous 

1  examine  (4)  combine  (5)  witch  ...... 

.(3) 

IX 

28®  energy 

81 

1  heat  (2)  density  (3)  ester  (4)  zero 
mass  . . . . . .  < 

.(1) 

X 

29.  fulcrum 

81 

lever  (2)  film  (3)  float  (4)  mean 
volume  . . . . . . . . 

.(1) 

Xll 

30.  compound 

81 

salt  (2)  air  (3)  oxygen  (4)  wood 
flour  . . . . . 

.(1) 

IX 

31 •  ignition 

81 

spark  plug  (2)  piston  (3)  Boyle's  law 
valve  Is)  water  . ..(1) 

Xll 

32.  enzyme 

8) 

vitamin  (2)  saliva  (3)  hormone 
serum  (5)  toxin  . . . 

(2) 

Vlll 

33®  serum 

81 

disinfectant  (2)  agar  (3)  vaccination 
insecticide  (5)  evolution  . . (3) 

Vlll 

34.  disinfectant 

81 

sterilization  (2)  inoculation  (l) 

antitoxin  (4)  aspirin  (5)  pasteurization 
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Vlll  35#  malaria  (l)  reptiles  (2)  lice  (3)  eskimo 


(4)  mosquito  (5)  sheep . ............ (4 ) 

X  36.  micrometer  (l)  sound  (2)  volume  (3)  length 

(4)  light  (5)  mass  ............... . . ....  (3  ) 

X  37.  protoplasm  (l)  cell  (2)  cuticle  (3)  protons 

(4)  plasma  (5)  protocol  ................ (1 ) 

X  38.  immunity  (l)  haemoglobin  (2)  epilepsy  (3)  epidermis 

(4)  resistance  (5)  isotonic  . (4) 

XI 1  39.  base  (l )  nitride  (2)  hydride  (3)  hydroxyl 

(4)  hydrogen  (5)  inert  . .....(3) 


Distribution  of  Scores  in  Different  Grades. 

The  tables  and  graphs  below  show  the  frequency  dis¬ 
tribution  of  the  scores  on  Test  1  (a)  and  on  Test  1  (b )  in 
each  grade.  The  number  of  cases,  U,  and  the  arithmetic  mean, 

M,  for  each  group  are  alee  given.  The  extent  of  the  scientific 
vocabulary  in  each  grade,  the  range  or  variation  among  pupils 
in  a  grade,  and  the  growth  or  development  from  one  grade  to 
the  next  in  this  respect  is  clearly  indicated  by  these  graphs. 
It  must,  however,  be  remembered  that  these  things  are  shown 
only  in  so  far  as  these  tests  measure  a  "scientific  voca¬ 
bulary”  ,  and  to  such  extent  as  our  sampling  has  been  truly 
rep re  sentative . 
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.  .TABUS.  I 

FREQUENCY  DISTRIBUTION  OB  SCORES  ON  TEST  I  (a) 


Score,  or  No.  Grade 

of  Items  Correct  VIII 
1 
2 

3 

4  1 

5  1 

6  2 

7  1 

8  1 

9  2 

10  2 

11  4 

12  2 

13  4 

14  7 

15  4 

16  7 

17  4 

18  5 

19  7 

20  4 

21  2 

22  2 

23  3 

24  1 

25  1 

26  0 

27  0 

28  0 

29  1 


30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 


N  .68 


Grade  Grade 
IX  X 


1 

0 

0 

0 

0 

2 

0 

0 

0 

2 

1 

0 

5 
8 
8 

6 

4 

5 

10 

2 

7 

6 
6 
5 
0 
2 
1 
4 
1 
0 
1 


1 

1 

1 

0 

1 

2 

3 
6 
6 

4 
2 
8 
6 

3 

5 

4 
9 

14 

3 
8 
2 

4 
2 
2 
1 
0 
3 
1 
0 
0 
1 
0 
1 


N  .87  N  .104 


Grade  Gra,de 
XI  Xll 


1 

1 

2 

1 

3 
5 

4 
4 

3 

4 

5 

3 

4 

6 
3 

5 

6 
3 

3 
1 

4 
0 
6 
0 
0 
1 
0 
1 


1 

0 

1 

0 

1 

4 

2 

3 
1 

4 

3 

12 

4 
4 
4 

7 

8 
6 

4 

5 
3 
2 
0 
0 
2 


N  .79  N  .81 


Frequency 
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FIGUHE  I 

FREQUENCY  DISTRIBUTION  OF  SCORES  BY  GRADES 
ON  TEST  I  (a) 
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TABLE  II 

FREQUENCY  DISTRIBUTION  OF  SCORES  ON  TEST  I  (b ) 


Score,  or  No* 
of  Items  Correct 
1 
2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 


Grade 

Till 

1 

0 

0 

1 

3 

4 

5 
5 
2 
4 

4 

5 
5 
2 
1 
2 
1 


Grade 

IX 

1 

0 

0 

1 

2 

1 

2 

5 

3 
5 
7 
7 

7 

4 
4 

3 

8 

4 

5 
2 
2 
3 
3 
2 
0 
1 


Grade 

X 


1 

1 

4 
2 

3 
2 

5 

4 
4 
3 

7 

10 

12 

6 

8 
8 
3 
2 
1 
2 
1 
3 
1 


Grade 

XI 


1 

0 

1 

1 

0 

2 

0 

0 

2 

2 

1 

2 

2 

7 

5 
3 
7 

6 
3 

3 
5 
5 
1 

4 
4 
1 


Grade 

Xll 


1 

2 

1 

4 

3 

1 

7 

10 

2 

3 

4 
2 
2 
3 
1 
1 
1 
1 
0 


N  -45  N  *82 


N  -93  N  -68 


N  *49 
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FIGURE  2 


FREQUENCY  DISTRIBUTION  OF  SCORE  BY  GRADES 


ON  TEST  I  (b) 


vrvv 
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Percentage  Frequency  of  Answers  to  Questions. 

The  following  tables  give  the  percentage  frequency 
with  which  each  answer  was  given  to  each  question  in  the 
different  grades.  The  number  of  pupils,  N,  in  each  grade 
which  answered  the  test  is  indicated  in  each  case .  In  these 
tables  column  1  gives  the  number  of  the  question  on  the  test 
columns  2,  3,  4,  5  and  6  give  the  percentage  frequency  with 
which  word  number  1,  2,  3,  4  and  5  respectively  were  chosen 
as  the  one  most  closely  associated;  column  7  gives  the  per¬ 
centage  frequency  of  omissions  to  each  question. 
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TAB  IE  III 
GRATE  Vlll 


H  *  68 


Question  lumber 

Answer  lumber 

lo  Answer 

1 

2  5  _  4  _  _ 

5 

0.0 

84.9 

2.9 

10.2 

1.5 

0.0 

38*2 

0.0 

10.8 

16.2 

10.8 

22,0 

0.0 

92.5 

0.0 

0,0 

7.9 

1.4 

13  .2 

2.9 

2.9 

35*3 

23.5 

22.0 

30.9 

61.8 

0.0 

5,9 

0.0 

1.5 

22.0 

14.8 

5.9 

5.9 

26,5 

25.0 

10.8 

14.8 

16.2 

1.5 

16.2 

39.5 

4.4 

5.9 

53.0 

27.9 

0.0 

8.8 

82.4 

1.5 

0.0 

13.2 

1.5 

1.5 

10.3 

5.9 

35.5 

16.2 

7.4 

25.0 

2.9 

4.4 

0.0 

72,0 

13,2 

7.4 

39.8 

7.4 

1.5 

35.3 

5.8 

10.4 

2.9 

45.6 

8.8 

33.8 

8,8 

0.0 

42.7 

29.4 

1.5 

1.5 

5.8 

19.1 

0.0 

4.4 

83.7 

0.0 

7.3 

4.4 

17.6 

5.9 

5.9 

16.1 

11.8 

42.6 

5.9 

10.4 

30.9 

17.7 

19.1 

16.2 

10.4 

8.3 

20.6 

5.9 

20.6 

34.8 

8.8 

19.1 

13.2 

30.9 

2.9 

26.5 

48.5 

14.8 

2.8 

26.5 

2.9 

4.4 

8.8 

64  .6 

1.5 

7.3 

5.8 

11.8 

1.5 

4.4 

5.8 

30.9 

30.9 

26.5 

4.4 

7.3 

16.2 

14.8 

22.1 

35.3 

25.0 

5.9 

41.2 

1.5 

4.4 

22.1 

2.9 

35.3 

13.2 

4.4 

17.8 

27.9 

19.1 

39.8 

4.4 

7.4 

17.8 

11.8 

17.8 

8.9 

0.0 

5.9 

23.5 

44.0 

14.8 

8.9 

8.9 

2.9 

47.0 

17,8 

16.2 

14.8 

28.0 

16.2 

2.9 

22.0 

0.0 

16.2 

5.9 

16.2 

4.4 

57.4 

32.4 

26.5 

4.4 

10.4 

14,8 

11.8 

2.9 

4.4 

8.9 

53.0 

4.4 

26.5 

8.9 

63.0 

10.4 

1.5 

1.5 

14.8 

16.2 

13.2 

14.8 

5.9 

8.9 

41.2 

11.8 

8.9 

20,6 

8.9 

23.5 

26.5 

1.5 

13.2 

5.9 

17.7 

14.8 

47.1 

1.5 

2.9 

11.8 

23.5 

50.0 

10.4 

16.2 

0.0 

0.0 

32.3 

36.8 

14.8 

4.4 

32.3 

7.4 

2.9 

29.4 

23.5 

25.0 

5.9 

2.9 

14.8 

13.3 

38.2 

4.4 

13.3 

13.3 

20.6 

17.7 

30.9 

32.3 

2.9 

7.4 

2.9 

44.0 

10,4 

14.8 

8.9 

53.0 

4.4 

5.9 

13.3 

2.9 

16.2 

10.4 

2.9 

22.0 

45.5 

7.4 

19.3 

11.8 

25,0 

29.4 

7.4 

16.2 

4.4 

5.9 

11.8 

17.7 

44.0 

5.9 

42.6 

16.2 

2.9 

13.3 

19.1 

5.9 

5.9 

4.4 

7.4 

42.5 

33.8 

4.4 

90.0 

0.0 

0.0 

0.0 

5.9 

11.8 

11.8 

23.5 

7,4 

2.9 

42.5 
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TEST  1  (a)  GRADE  IX  H  a  87 


Question  Dumber  Answer  Humber  Ho  Answer 

1  2  3  4  5 


1.2 

9X.0 

4.6 

1.2 

2.3 

0.0 

12.6 

0.0 

66.6 

12.6 

4.6 

10.3 

1.2 

81.6 

3.4 

0.0 

11.5 

2.3 

1.2 

8.1 

2.3 

71.4 

13.8 

3.4 

24.2 

70.0 

0.0 

3.4 

1.2 

1.2 

13.8 

5.8 

16.1 

3.4 

38.0 

23.0 

14.9 

1.2 

12.6 

4.6 

10.3 

56.3 

4.6 

1.2 

1©.3 

73.4 

0.0 

10.3 

80.5 

4.6 

0.0 

5.8 

2.3 

6.5 

3.41 

2.3 

72.5 

9.2 

11.5 

1.2 

5.7 

2.3 

3.4 

68.8 

12.3 

3.4 

4.6 

6.9 

0.0 

65.5 

16.1 

6.9 

0.0 

4.6 

1.2 

92.0 

0.0 

2.3 

73.5 

10.3 

5.7 

0.0 

6.9 

3.4 

3.41 

1.2 

90.8 

1.2 

2.3 

1.2 

4.6 

63.3 

1.2 

9.2 

13.8 

8.1 

6.9 

34.5 

12.6 

8.1 

3.4 

34.5 

31.0 

2.3 

3.4 

14.9 

3.4 

44.8 

2.3 

17.2 

3.4 

71.2 

0.0 

5.8 

44.8 

2.3 

1.2 

50.6 

0.0 

1.2 

8.1 

65.5 

0.0 

3.4 

11.5 

11.5 

14.9 

1.2 

0.0 

21.8 

24.1 

37.9 

1.2 

3.41 

6.9 

14.9 

24.1 

51.8 

32.1 

2.3 

18.4 

0.0 

3.4 

43.2 

9.2 

21.8 

3.4 

2.3 

21.8 

41.4 

8.1 

35.6 

4.6 

9.2 

10.3 

32.2 

13.8 

10.3 

1.2 

4.6 

24.2 

46.0 

10.3 

5.8 

12.6 

2.3 

36.8 

32.2 

4.6 

5.8 

18.4 

39.1 

0.0 

32.2 

2.3 

13.8 

0.0 

8.1 

2.3 

73.6 

16.1 

17.3 

4.6 

3.4 

16.1 

40.2 

0.0 

1.2 

4.6 

74.8 

0.0 

19.5 

3.4 

65.5 

0.0 

1.2 

1.2 

29.9 

12.6 

3.4 

13.8 

8.1 

8.1 

54.0 

9.2 

11.5 

9.2 

8.1 

27.6 

36.8 

8.1 

9.2 

34.5 

13.8 

8.1 

25.3 

17.3 

0.0 

3.4 

26.5 

29.9 

23.0 

9.2 

1.2 

1.2 

40.2 

18.4 

29.9 

4.6 

49.5 

2.3 

4.6 

31.0 

8.1 

3.4 

35.6 

2.3 

4.6 

3.5 

50.5 

0.0 

9.2 

4.6 

38.0 

5.8 

42.5 

26.4 

12.7 

34.5 

0.0 

23.0 

3.5 

9.2 

3.5 

78.2 

0.0 

1.2 

8.1 

1.2 

0.0 

24.2 

26.4 

10.3 

38.0 

6.9 

24.2 

8.2 

18.4 

23.0 

19.5 

11.5 

6.9 

3.5 

12.6 

10.3 

55.2 

1.2 

86.2 

0.0 

0.0 

8.1 

4.6 

2.3 

6.9 

1.2 

57.7 

17.3 

13.8 

1.2 

92.0 

2.3 

0.0 

1.2 

4.6 

5.8 

11.5 

18.4 

3.5 

2.3 

57.7 

I 
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TE  ST  : 

1  (a) 

GRADE 

X  H  -  104 

Question  Humber 

1 

Answer  Humber 

2  3  4 

5 

Ho  Answer 

1 

0.0 

90.4 

3.8 

1.9 

3.8 

0.0 

2 

9.6 

2.9 

70.2 

8.7 

1.0 

7.7 

3 

0.0 

87.5 

3.8 

0.0 

7.7 

1.0 

4 

1.0 

1.0 

0.0 

93.3 

2.9 

1.0 

5 

13.5 

80.8 

1.0 

2.9 

1.0 

0.0 

6 

17.3 

10.6 

29.8 

1.0 

25.0 

7,7 

7 

5.8 

9.6 

32.7 

1.0 

14.4 

36.5 

8 

2.9 

1.0 

1.9 

89.5 

1.0 

3.8 

9 

83.6 

6.7 

0.0 

6.7 

1,9 

0.0 

10 

4.8 

2.9 

66.4 

3.8 

18.3 

4.8 

11 

3.8 

1.0 

1.0 

85.5 

8.7 

0.0 

12 

0.0 

9.6 

1.0 

71.2 

15.2 

2.9 

13 

0.0 

3.8 

0.0 

96.2 

0.0 

0.0 

14 

82.6 

11.5 

0.0 

0.0 

4.8 

1.0 

15 

1.9 

1.9 

83.6 

1.0 

3.8 

7.7 

16 

4.8 

58.6 

2.9 

6.7 

18.3 

8.7 

17 

4.8 

27.9 

32.7 

4.8 

4.8 

25.0 

18 

53.9 

2.9 

1.9 

19.3 

1.9 

20.2 

19 

4.8 

10.6 

5.8 

75.0 

0,0 

3.8 

20 

29 .8 

0.0 

0.0 

71.2 

0.0 

0,0 

21 

14.4 

65.4 

1.0 

1.9 

13.5 

3.8 

22 

35.6 

8.7 

0.0 

5.8 

40.4 

9.6 

23 

5.8 

5.8 

4.8 

42.3 

21.2 

21.0 

24 

33.6 

6.7 

21.2 

3.8 

1.9 

32.7 

25 

6.7 

20.2 

24.0 

1,9 

17.3 

27.9 

26 

5.7 

32.7 

10.6 

18.3 

7.7 

29.0 

27 

27.9 

4.8 

1.9 

4.8 

35.6 

25.0 

28 

12.5 

4.8 

21.2 

0.0 

8.7 

32.7 

29 

6.8 

4.8 

12.5 

40.3 

2.9 

32.7 

30 

11.5 

7.7 

1.9 

5.8 

6.7 

66.4 

31 

8.7 

17.3 

10.6 

16.3 

15.4 

31.7 

32 

0.0 

3.8 

4.8 

77.6 

1.0 

12.5 

33 

2.9 

93.2 

0.0 

0.0 

0.0 

3.8 

34 

10.6 

1.9 

39.4 

3.8 

12.5 

31.7 

35 

6.7 

17.3 

2.9 

4.8 

48.1 

20.7 

36 

3.8 

2.9 

65.4 

3.8 

10.6 

14.4 

37 

27.9 

4.8 

0.0 

21.2 

20.2 

21,2 

38 

12.5 

1.9 

1.0 

42.1 

13.5 

28.8 

39 

0.0 

55.7 

4.8 

1.0 

36.5 

2.9 

40 

4.8 

46.1 

4.8 

1.9 

1.0 

41.3 

41 

1.9 

8.7 

3.8 

54.7 

3.8 

26.9 

42 

31.7 

9.6 

28.8 

1.9 

17.3 

1.0 

43 

23.1 

2.9 

64.4 

2.9 

1.0 

5.8 

44 

1.9 

2.9 

20.9 

41.1 

2.9 

18.3 

45 

12.5 

53.8 

4.8 

10,6 

13.5 

4.8 

46 

16.3 

2.9 

3.8 

23.1 

23.1 

30.8 

47 

1.9 

92.5 

2.9 

0.0 

1.0 

1.9 

48 

3.8 

8.7 

2.9 

58.6 

17.3 

7.7 

49 

3.8 

85.5 

2.8 

1.9 

1.0 

4.8 

50 

20.2 

10.6 

14.4 

2.9 

4.8 

40.9 
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TEST  1  (a)  GRAIE  XI  I  s  78 


Question  Humber  Answer  Humber  Ho  Answer 


1 

2 

3 

4 

5 

1 

0.0 

95.0 

2.5 

2.5 

0.0 

0.0 

2 

6.3 

0.0 

84.9 

0.0 

2.5 

6 .3 

5 

0.0 

87.5 

7.6 

0.0 

2.5 

2.5 

4 

0.0 

2.5 

0.0 

95.0 

2.5 

0.0 

5 

19.0 

78.5 

0.0 

2.3 

0.0 

0.0 

6 

5.1 

2.3 

48.1 

1.2 

35.4 

7.6 

7 

5.1 

2.3 

63.3 

3.8 

6.3 

19.0 

8 

1.2 

0.0 

6.3 

91.1 

0.0 

1.2 

9 

96.2 

1.2 

0.0 

2.3 

0.0 

0.0 

10 

0.0 

2.3 

86.1 

7.6 

3.8 

0.0 

11 

2.3 

0.0 

6.3 

81.0 

10.1 

0.0 

12 

0.0 

5.1 

1.2 

79.7 

17.7 

1.2 

13 

3.8 

0.0 

0.0 

96.2 

0.0 

0.0 

14 

88.6 

8.9 

1.2 

0.0 

0.0 

0.0 

15 

0.0 

1.2 

88.6 

2.3 

0.0 

7.6 

16 

5.1 

71.0 

3.8 

1.2 

11.4 

7.6 

17 

2.6 

39.2 

27.9 

3.8 

3.8 

27.9 

18 

59.5 

2.5 

8.9 

13.9 

0.0 

15.2 

19 

15.2 

3.8 

2.5 

69.5 

1.2 

7.6 

20 

8.8 

2.5 

0.0 

88.6 

0.0 

0.0 

21 

15.2 

76.0 

2.5 

3.8 

2.5 

0.0 

22 

32.9 

15.5 

1.2 

3.8 

30.2 

15.2 

23 

3.8 

3.8 

3.8 

55.7 

19.0 

13.9 

24 

31.7 

3.8 

24.0 

5.1 

11.4 

29.0 

25 

3.8 

23.9 

45.5 

1.2 

15.2 

12.6 

26 

17.7 

29.1 

26.6 

11.4 

2.5 

12.6 

27 

39.2 

1.2 

0.0 

0.0 

53.2 

6.3 

28 

6.3 

7.6 

46.9 

0.0 

11.4 

19.0 

29 

3.8 

1.2 

15.2 

65.8 

0.0 

113.9 

30 

12.6 

6.3 

2.5 

7.6 

44.4 

26.6 

31 

3.8 

6.3 

54.5 

2.5 

11.4 

20.3 

32 

0.0 

0.0 

0.0 

84.8 

0.0 

15.2 

33 

0.0 

97.5 

0.0 

0.0 

0.0 

2.5 

34 

6.3 

1.2 

57.0 

2.5 

6.3 

26.6 

35 

11.4 

10.1 

1.2 

3.8 

62.0 

11.4 

36 

1.2 

2.5 

77.2 

6 .3 

5.1 

6 .3 

37 

21.5 

2.5 

3.8 

27.9 

29.1 

15.2 

38 

15.2 

2.5 

1.2 

49.3 

11.4 

20.3 

39 

1.2 

52.0 

2.5 

3.8 

36.7 

3.8 

40 

3.8 

52.0 

8.8 

1.2 

5.1 

29.1 

41 

0.0 

1.2 

1.2 

67.1 

3.8 

26.6 

42 

34.2 

2.5 

40.5 

0.0 

22.8 

0.0 

43 

17.8 

1.2 

79.7 

0.0 

0.0 

1.2 

44 

1.2 

1.2 

30.4 

50.00  2.5 

16.5 

45 

2.5 

74.7 

2.5 

5.1 

13.9 

1.2 

46 

15.2 

0.0 

3.8 

27.8 

41.8 

11.4 

47 

0.0 

95.0 

1.2 

0.0 

2.5 

1.2 

48 

3.8 

3.8 

1.2 

72.1 

11.4 

1.2 

49 

6.3 

86.0 

0.0 

3.8 

0.0 

3.8 

50 

38.0 

12.6 

10.1 

10.1 

3.8 

25.3 
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TEST  I  (a)  GRADE  XII  H  ■  81 


Question  Humber 

Answer  Humber 

Ho  Answer 

,1 

2  3  4 

5 

0*0 

92.5 

3.3 

1.2 

2.4 

6.2 

2.4 

0.0 

86.5 

3.7 

1  *2 

0.0 

0.0 

87.5 

2.4 

0.0 

4.9 

0.0 

1.2 

2.4 

0.0 

93,8 

3.7 

0.0 

13.5 

82.7 

0.0 

3.7 

0.0 

0.0 

8.1 

6.2 

58.0 

3.7 

22,5 

0.0 

7.4 

4.9 

77.8 

1.2 

7.4 

0.0 

1.2 

3.7 

4.9 

90.00 

0.0 

0,0 

97.5 

0.0 

0.0 

2.5 

0.0 

0.0 

1.2 

2.4 

81.5 

4.9 

9.9 

0.0 

0.0 

0.0 

4.9 

90.0 

4.9 

0.0 

8.1 

6.2 

0.0 

54.3 

27.2 

3.7 

0.0 

2.5 

0.0 

91.4 

0.0 

0.0 

87.7 

9.9 

1.2 

0.0 

1.2 

0.0 

0.0 

0.0 

96.4 

0.0 

0.0 

3.7 

3.7 

71.6 

2.5 

3.7 

13.5 

4.9 

6.2 

26.0 

27.2 

19.7 

9.9 

11.1 

68.0 

4.9 

4.9 

12.3 

1.2 

8.1 

7.4 

12.3 

3.5 

74.0 

0.0 

3.7 

4.9 

0.0 

0.0 

95.0 

0.0 

0.0 

7.4 

84.0 

0.0 

2.5 

3.7 

2.2 

45.6 

24.7 

0.0 

2.5 

24.7 

2.5 

8.1 

3.7 

1.2 

69.2 

14.8 

2.5 

14.8 

3.7 

21.0 

30.9 

17.3 

12.3 

6.2 

12.3 

65.5 

1.2 

6.2 

9.9 

14.8 

12.0 

48.2 

7.4 

3.7 

4.9 

28.4 

0.0 

3.7 

0.0 

64.1 

3.7 

2.4 

1.2 

85.2 

1.2 

7.4 

2.5 

1.2 

0.0 

8.1 

90.0 

0.0 

0.0 

18.5 

9.9 

1.2 

2.5 

60.1 

0.0 

2.4 

3.5 

81.5 

0.0 

8.1 

4.9 

2.4 

1.2 

0.0 

93.8 

0.0 

1.2 

1.2 

96.4 

1.2 

0.0 

0.0 

1.2 

9.9 

1.2 

78.0 

0.0 

6.2 

1.2 

6.2 

16.0 

0.0 

0.0 

76.5 

1.2 

0.0 

2.5 

87.7 

1.2 

7.4 

1.2 

50.5 

0.0 

1.2 

14.8 

29.7 

8.1 

13.5 

6,2 

1.2 

45.6 

19.8 

13.5 

1.2 

58.0 

1.2 

2.5 

34.6 

2.5 

2.4 

74.0 

7.4 

2.5 

6.2 

7.4 

2.4 

3.7 

4.9 

80.1 

0.0 

8.1 

41.0 

22.2 

21.0 

0.0 

16.1 

0.0 

14.8 

0.0 

81.5 

0.0 

0.0 

3.7 

7.4 

3.7 

29.6 

51.8 

0.0 

7.4 

9.9 

80.1 

2.5 

612 

1.2 

0.0 

16.0 

0.0 

0.0 

29.6 

49.5 

4.9 

0.0 

96.4 

1.2 

1.2 

1.2 

0.0 

0.0 

2.5 

0.0 

89.0 

7.4 

1.2 

17.3 

81.5 

0.0 

1.2 

0.0 

0.0 

53.1 

4.9 

4.9 

19.8 

7.4 

9.9 

TEST  I  (to ) 


-2?~ 

TABLE  IV 
GRADE  VIII 


N  -  45 


Question  Number  Answer  Number  No  Answer 


1 

2 

3 

4 

5 

1 

24*5 

8*9 

4.4 

24.5 

31*1 

6.7 

2 

4*4 

0.0 

95.5 

0.0 

0.0 

0.0 

3 

24*5 

15.5 

11.1 

6.7 

6.7 

36.6 

4 

6*7 

64.5 

4.4 

4*4 

6.7 

13.4 

5 

8*9 

22.2 

4*4 

40*0 

8.9 

15.5 

6 

26*7 

0.0 

11.1 

22.2 

24.5 

15.5 

7 

13*4 

51.2 

4.4 

0*0 

20.0 

11.1 

8 

11.1 

42.3 

0.0 

33.4 

11.1 

2.2 

9 

15*5 

8*9 

37.8 

8.9 

20.0 

8*9 

10 

64.5 

4.4 

11.1 

2.2 

11.1 

6*7 

11 

24.5 

24.5 

26.7 

6.7 

4.4 

13*4 

12 

22*2 

20*0 

0.0 

22*2 

15.6 

20*0 

13 

20*0 

4.4 

4.4 

34.5 

46.7 

0.0 

14 

20.0 

17.8 

6.7 

32.3 

0.0 

13*4 

15 

35.6 

11.1 

11.8 

8.9 

11.1 

15.5 

16 

6.7 

6*7 

33.4 

37.8 

11.1 

4.4 

17 

26.5 

42.3 

8.9 

8.9 

8.9 

4.4 

18 

11.1 

13.4 

11.1 

35.5 

6.7 

22.2 

19 

42*3 

15*5 

6.7 

2.2 

13.4 

20.0 

20 

26.7 

17.8 

6*7 

13.4 

11.1 

24.5 

21 

17.8 

13.4 

24.5 

11.1 

15.5 

17.8 

22 

62.3 

6.7 

4*4 

11*1 

0.0 

15.5 

23 

13.4 

31.1 

31.1 

8.9 

8.9 

6.7 

24 

2.2 

22.2 

11.1 

4.4 

37.8 

22.2 

25 

26.7 

6*7 

8.9 

4.4 

11.1 

42.3 

26 

4.4 

11.1 

51.2 

11*1 

8.9 

13.4 

27 

12.8 

2.2 

60.0 

13.4 

2.2 

4.4 

28 

44.4 

22.2 

20.0 

6.7 

4.4 

2.2 

29 

11.1 

28.9 

2.2 

2.2 

22.2 

33.4 

30 

11.1 

22.2 

40.0 

13.4 

4.4 

8.9 

31 

49.0 

17.8; 

4.4 

17.8 

2.2 

8.9 

32 

11.1 

11.1 

20 .0 

11.1 

20.0 

26.7 

33 

20*0 

2.2 

62.2 

8*9 

0.0 

6.7 

34 

77.9 

0.0 

6.7 

2.2 

8.9 

4.4 

35 

22.2 

13.4 

0.0 

51.2 

0.0 

13.4 

36 

24.5 

28.9 

8*9 

17.8 

6*7 

13.4 

37 

24.5 

0.0 

11.1 

46.7 

9*9 

8*9 

38 

0.0 

11.1 

13.4 

40.0 

11.1 

24.5 

39 

4.9 

4.4 

2.2 

17.8 

44.5 

26.7 

28 


TEST  1(b) 

GRADE 

IX 

I  a  82 

Question  Number 

1 

Answer  Number 

2  3  4 

5 

No  Answer 

1 

50.0 

3*5 

0*0 

29*3 

9*8 

7.3 

2 

2,4 

0*0 

97.5 

0.0 

0*0 

0.0 

3 

22,0 

8*5 

4*9 

1.2 

2*9 

61*0 

4 

3*7 

36*6 

4.9 

3.6 

22*0 

29*3 

5 

6*1 

24*4 

52.5 

2.4 

0*0 

14*5 

6 

35*4 

1*2 

1*2 

19*5 

8*5 

34.2 

7 

2*4 

7*3 

0*0 

1*2 

79*4 

9.8 

8 

4*9 

13*4 

0.0 

59*8 

12*4 

9*8 

9 

7*3 

2*4 

4*9 

29*3 

15.8 

40.5 

10 

9*8 

3*6 

7*3 

0*0 

62.5 

17.2 

11 

8*5 

23*2 

11*0 

2.4 

4.9 

50.0 

12 

6*1 

4*9 

3*6 

39.1 

4.9 

41.5 

13 

11*0 

4*9 

1.2 

32.9 

41*5 

8.5 

14 

17*6 

24*4 

23.2 

13*4 

0.0 

21*9 

15 

25*6 

2*4 

13.4 

12.4 

20 .6 

25*6 

16 

0*0 

4*9 

47.6 

19.5 

20*6 

7*3 

17 

60*4 

9*8 

6.1 

3.5 

1*2 

11*0 

18 

29.2 

3*5 

8.5 

19.5 

3.5 

35*4 

19 

8*5 

19.5 

6*1 

1*2 

9*8 

54.9 

20 

3*5 

9*8 

3.5 

8*5 

4.9 

69*5 

21 

7*3 

6*1 

14.5 

23.2 

12.4 

36*6 

22 

18*3 

6*1 

6*1 

3.5 

1*2 

64*6 

23 

3*5 

19*5 

34.2 

6.1 

7.2 

39*3 

24 

4*9 

3*5 

15.8 

3.5 

7.2 

64.6 

25 

12*4 

4*9 

3.5 

3.5 

4.9 

70*6 

26 

4*9 

9*8 

43.9 

7.2 

4.9 

29.2 

27 

21*9 

3*5 

47.6 

13.4 

0.0 

13*4 

28 

72*0 

6*1 

11.0 

3.5 

1.2 

6*1 

29 

36*6 

13*4 

2.4 

0*0 

6*1 

41*5 

30 

9*8 

36*6 

15.8 

13.4 

4*9 

19.5 

31 

62*2 

7*2 

9.8 

3.5 

0*0 

17.1 

32 

11*0 

13*4 

7.2 

15.8 

8*5 

43.9 

33 

17*1 

2*4 

54.8 

3.5 

0*0 

21.9 

34 

54*8 

6*1 

12.4 

4.9 

7*2 

14*6 

35 

9.8 

1*2 

13.4 

51,2 

3.5 

20.6 

36 

12*4 

28*1 

25.6 

1.2 

6*1 

26.5 

37 

29*2 

2*4 

4.9 

12.4 

8.5 

42*7 

38 

6*1 

2*4 

4.9 

36*6 

3.6 

46*4 

39 

2*4 

1*2 

1.2 

6*1 

36*6 

52*5 

-29- 


TEST  I 

(D) 

GRATE 

X 

N  =  93 

Question  Number 

1 

Answer  Number 

2  3  4 

5 

No  Answer 

1 

17.5 

0.0 

3.2 

14.0 

2.2 

2.2 

2 

6.4 

0.0 

72.5 

0.0 

0.0 

1.1 

3 

22.6 

4.3 

5.4 

10,8 

24.8 

32.3 

4 

8.6 

28.0 

5.4 

22.6 

20.4 

15.1 

5 

3.2 

18.3 

67.9 

4.3 

0.0 

6.5 

6 

47.3 

3.2 

0.0 

17.2 

18.3 

14.0 

7 

3.2 

6.3 

1.1 

1.1 

87.1 

1.1 

8 

3.2 

11.9 

0.0 

70.0 

12.8 

2.2 

9 

4.3 

5.4 

9.7 

57,0 

14.0 

9.7 

10 

2.2 

2.2 

7.5 

0.0 

83.0 

5.4 

11 

10.8 

45.2 

9.7 

2.2 

4.3 

28.0 

12 

8.6 

7.5 

3.2 

55.0 

4.3 

21.5 

13 

3.2 

4.3 

1.1 

39.8 

44.1 

7.5 

14 

28.0 

20.5 

32.3 

8.6 

4.3 

6.5 

15 

7.5 

23.7 

20.5 

17.2 

9.7 

21.5 

16 

1.1 

5.4 

61.3 

10.8 

15.1 

6.5 

17 

84.0 

4.3 

1.1 

2.2 

4.3 

4.3 

18 

47.3 

8.6 

5.4 

16.2 

9.7 

12.9 

19 

8.6 

56.0 

6.5 

1.1 

16.2 

11.8 

20 

31.2 

8.6 

6.5 

10.8 

10.8 

32.2 

21 

9.7 

7.5 

18.3 

33.4 

20.5 

10.8 

22 

33.4 

9.7 

7.5 

8.6 

3.2 

37.7 

23 

2.2 

10.8 

47.3 

11.8 

7.5 

20.4 

24 

6.5 

17.2 

17.2 

3.2 

10.8 

45.1 

25 

24.7 

7.5 

5.4 

1.1 

3.2 

58.1 

26 

8.6 

6.5 

48.5 

6.5 

4.3 

25.8 

27 

10.8 

1.1 

74.3 

6.5 

0.0 

7.5 

28 

85.0 

4.3 

4.3 

0.0 

4.3 

2.2 

29 

71.0 

5.4 

1.1 

2.2 

3.2 

17.2 

30 

18.3 

48.5 

4.3 

14.0 

5.4 

9.7 

31 

85.0 

4.3 

2.2 

2.2 

0.0 

6.5 

32 

17.2 

43.0 

3.3 

10.8 

7.5 

18.3 

33 

9.7 

1.1 

80.7 

0.0 

0.0 

8.6 

34 

82.9 

3.2 

7.5 

1.1 

2.2 

3.2 

35 

9.7 

2.2 

6.5 

74.3 

2.2 

5.4 

36 

7.5 

18.3 

50.5 

4.3 

5.4 

14.0 

37 

50.5 

4.3 

3.2 

15.1 

6.5 

20.4 

38 

4.3 

5.4 

1.1 

59.2 

2.2 

28.0 

39 

5.4 

4.3 

6.5 

9.7 

33.4 

40.9 

-30- 


TEST 

I  (to) 

GRADE 

XI 

H  »  68 

Question  Humber 

1 

Answer  Humber 

2  3  4 

5 

Ho  Answer 

1 

74*0 

0.0 

4.4 

10.4 

5.9 

1.4 

2 

8.9 

0.0 

85.5 

4.4 

1.4 

0.0 

3 

38.2 

7.4 

2.9 

7.4 

13.3 

30.9 

4 

8.9 

33 . 8 

1.4 

29.4 

8.9 

17.7 

5 

14.8 

19.1 

50.0 

4.4 

0.0 

11.8 

6 

57.5 

5.9 

0.0 

16.2 

14.8 

5.9 

7 

4.4 

13.3 

2.9 

1.4 

75.0 

2.9 

8 

1.4 

25.0 

0.0 

61.6 

8.9 

2.9 

9 

4.4 

0.0 

4.4 

61.6 

16.2 

13.3 

10 

4.4 

1.4 

11.8 

0.0 

82.5 

0.0 

11 

5.9 

72.0 

8.9 

0.0 

2.9 

10.4 

12 

10.4 

5.9 

0.0 

69,1 

5.9 

8.9 

13 

11.8 

8.9 

4.4 

16,2 

48.5 

10.4 

14 

23.5 

23.5 

28.0 

7.3 

1.4 

16.2 

15 

10,4 

28.0 

7.4 

26.5 

5.9 

22.1 

16 

2.9 

5.9 

45.5 

17.7 

23.5 

4.4 

17 

83.5 

4.4 

7.4 

0.0 

5.9 

0.0 

18 

48.5 

5.9 

5.9 

16,2 

10.4 

13.3 

19 

4.4 

69.0 

8.9 

2.9 

7.4 

7.4 

20 

33.8 

10.4 

10.4 

11.8 

11.8 

22.1 

21 

1.4 

5.9 

7.4 

59,0 

17.7 

8.9 

22 

76.5 

1.4 

1.4 

8.9 

0.0 

10.4 

23 

5.9 

5.9 

48.5 

20.2 

11.8 

7.4 

24 

16.2 

10.4 

11.8 

7.4 

20.6 

33.8 

25 

8.9 

33.8 

5.9 

1.4 

27.9 

22.1 

26 

13.3 

5.9 

56.0 

2.9 

5.9 

16.2 

27 

13.3 

0.0 

78.0 

4.4 

0.0 

4.4 

28 

82.4 

1.4 

4.4 

0.0 

8.9 

2.9 

29 

85.5 

2.9 

0.0 

0.0 

1.4 

10.4 

30 

42.6 

42.6 

5.9 

5.9 

1.4 

1.4 

31 

91.2 

1.4 

2.9 

1.4 

0.0 

2.9 

32 

16.2 

30.9 

7.4 

10.4 

13.4 

22.1 

33 

13  ©3 

0.0 

76.5 

1.4 

0.0 

8.9 

34 

72.0 

8.9 

7.4 

1.4 

4.4 

5.9 

35 

11.0 

1.4 

8.9 

64.7 

0.0 

13.3 

36 

23.5 

8.9 

51.5 

2.9 

5.9 

7.4 

37 

66.1 

1.4 

2.9 

13.3 

7.4 

8.9 

38 

7.4 

2.9 

1.4 

61.8 

2.9 

23.5 

39 

11.8 

20.6 

10.4 

8.9 

26.5 

22.1 

-31- 


TEST  I 

(b) 

GRA33E 

XII 

N  -  49 

Question  Number 

1 

Answer  Number 

2  3  4 

5 

No  Answer 

1 

96.0 

0.0 

0.0 

2.0 

2.0 

0.0 

2 

2.0 

0.0 

83.6 

8.2 

4.1 

2.0 

3 

24.5 

0.0 

20.4 

4.1 

26.5 

24.5 

4 

26.5 

42.8 

0.0 

8.2 

16.5 

6.1 

5 

6.1 

8.2 

75.5 

6.1 

0.0 

4.1 

6 

65.3 

0.0 

2.0 

14.3 

14.3 

4.1 

7 

0.0 

2.0 

2.0 

2.0 

91.7 

2.0 

8 

2.0 

12.2 

0.0 

72.5 

10.2 

0.0 

9 

0.0 

2.0 

4.1 

87.6 

4.1 

2.0 

10 

0.0 

0.0 

8.2 

0.0 

91.7 

0.0 

11 

4.1 

79.5 

8.2 

0.0 

2.0 

6.1 

12 

0.0 

2.0 

0.0 

93.7 

0.0 

4.1 

13 

2.0 

0.0 

0.0 

28.5 

67.3 

2.0 

14 

8.2 

18.3 

71.4 

0.0 

0.0 

2.0 

15 

0.0 

22.5 

4.1 

51.0 

10.2 

12.2 

16 

6.1 

2.0 

57.1 

10.2 

24.5 

2.0 

17 

89.9 

0.0 

0.0 

0.0 

6.1 

4.1 

18 

71.5 

6.1 

0.0 

2.0 

12.2 

8.2 

19 

0.0 

93.9 

2.0 

2.0 

2.0 

0.0 

20 

53.0 

14.3 

10.2 

8.2 

10.2 

4.1 

21 

2.0 

4.1 

10.2 

71.5 

10.2 

2.0 

22 

91.9 

2.0 

0.0 

6.1 

0.0 

0.0 

23 

0.0 

4.1 

69.3 

22.4 

2.0 

2.1 

24 

6.1 

18.3 

22.4 

46.9 

0.0 

6.1 

25 

0.0 

28.6 

2.0 

0.0 

61.2 

8.2 

26 

24.5 

0.0 

53.6 

6.1 

4.1 

12.2 

27 

2.0 

0.0 

96.0 

0.0 

0.0 

2.0 

28 

89.9 

0.0 

6*1 

0.0 

4.1 

0.0 

29 

93.8 

2.0 

0.0 

2.0 

0.0 

2.0 

30 

69.3 

24.5 

4.1 

0.0 

2.0 

0.0 

31 

98.0 

2.0 

0.0 

0.0 

0.0 

0.0 

32 

8.2 

77.5 

0.0 

0.0 

10.2 

2.1 

33 

4.1 

0.0 

91.8 

4.1 

0.0 

0.0 

34 

87.6 

2.0 

8.2 

0.0 

2.0 

0.0 

35 

0.0 

0.0 

0.0 

96.0 

4.1 

0.0 

36 

12.2 

6.1 

77.5 

2.0 

2.0 

0.0 

37 

79.5 

6.1 

4.1 

8.2 

0.0 

2.0 

38 

2.0 

0.0 

0.0 

93.9 

0.0 

4.1 

39 

10.2 

22.4 

51.0 

4.1 

10.2 

2.0 
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Consideration  of  Words  "Learned"  in  Each  Grade 

Under  this  heading  the  items  are  grotiped  for  further 
consideration  in  an  attempt  to  see  what  words  it  may  he  said 
are  learned  in  each  grade.  The  basis  for  grouping  or  criter¬ 
ion  of  "learning”  is  arbitrarily  set  by  including  together 
all  those  items  which  were  answered  correctly  by  50^  of  the 
pupils  in  a  grade  and  by  less  than  50^  in  the  lower  grades. 

Thus  items  or  words  which  are  listed  as  "Grade  VIII  Questions" 
are  those  which  were  answered  correctly  by  50%  of  the  Grade  VIII 
pupils,  and  "Grade  IX  Questions"  are  those  which  were  answered 
correctly  by  50%  of  Grade  IX  pupils  but  by  less  than  50%  of 
Grade  VIII  pupils.  Similarly  by  arbitrary  definition  other 
items  are  classed  as  "Grade  X  Questions",  "Grade  XI  Questions", 
"Grade  XII  Questions",  and  "Questions  not  learned". 

The  following  tables  give  such  grouping  of  the  items  on 
Test  I.  Items  from  both  Test  I  (a)  and  Test  I  (b)  are  includ¬ 
ed  together  under  these  grade  groupings.  In  these  tables,  (a) 
and  (b)  on  the  left  of  each  item  refer  to  part  (a)  and  part  (b) 

etc •.» 

of  the  test,  and  the  numbers  1,  2,  3,  4,  5,/)give  the  number  of 
the  item  in  that  test.  The  percentage  of  correct  answers 
given  by  each  grade  is  given  just  after  each  item,  the  Roman 
numerals  referring  to  the  grade  and  the  Arabic  numerals  to 
the  percentage  of  correct  answers  in  that  grade.  The  word 
taken  to  be  correctly  associated  is  again  indicated  by  the 
number  in  the  parentheses  after  each  item. 
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Grade  VIII  Questions 


(a)  1.  squares 


time  (2)  area  (3)  length  (4)  capacity 

mass  . . . (2) 

VIII  84.9$,  IX  91.0$,  X  90.4$,  XI  95.0$,  XI i  92.5$ 


(a)  3*  cubic:  (l)  force  (2)  solid  (3)  system  (4)  mean 


(5)  length  . . . . ..........  (2) 

VIII  92.5$,  IX  81.§$,  X  87.5$,  XI  87.5 $,  XII  87.5$ 

(a)  5.  1  ounce:  (l)  16  grams  (2)  l/l6  lb.  (3)  10  lbs. 

(4)  16  lb So  (5)  .34  litre  . . ..(l) 

VIII  61.8$,  IX  70.0$,  X  80.8$,  XI  78.5$,  XII  82.7$ 

(a)  9.  pupil:  (l)  eye  (2)  ear  (3)  nose  (4)  pupae 

(5)  plants  . . .  (1) 

VIII  82.4$,  IX  80.5$,  X  83.6$,  XI  96.2$,  XII  97.5$ 


(a) 


11.  pistil: 

VIII 


(l)  honey  (2)  egg  (3)  bee  (4)  pollen 

(5)  leaf  ... - ......................... (4) 

72.0$,  IX  66.8$,  X  85.5$,  XI  81.0$,  XII  90.0$ 


(a)  15.  cerebrum:  (l)  clouds  (2)  plant  (3)  brain  (4)  star 

(5)  abdomen  . . . . (3) 

VIII  83.7$, TC  90.8$,  X  83.6$,  XI  88.6$,  XII  96.4$ 


(a)  21*  density: 


(l)  force  (2)  mass  (3)  shape  (4)  dentine 

(5)  velocity  . . ...........(2) 

XIII  64.6$, IX  65.5$,  X  65.4$,  XI  76.0$,  XII  84.0$ 


(l)  sublime  (2)  insomnia  (3)  aesthetic 
(4)  ether  (5)  rhombic  . . .  . . (4) 


(a)  32. anaesthetic: 

VIII  53.0$,  IX  74.8$,  X  77.6$,  XI  84.8$,  XII  93.8$ 


(a)  33.  hydraulic:  (l)  deviate  (2)  pressure  (3)  eddy  (4)  gram 

(5)  dew  . . . . ........(2) 

VIII  63.0$,  IX  65.5$,  X  93.2$,  XI  97.5$,  XII  96.4$ 


(a)  43.  reflection:  (l)  radiation  (2)  tension  (3)  image 

(4)  absorption  (5)  invisible  . . (3) 

VIII  53.0$,  IX  78.2$,  X  64.4$,  XI  79.7$,  XII  81.5$ 

(a)  49.  lens:  (l)  refract  (2)  spectacles  (3)  sound 

(4)  fulcrum  (5)  ductility  ............  (1  2) 

VIII  94.4$,  IX  93.2$,  X  89.3$,  XI  94.3$,  XII  98.8$ 


(b)  2.  pressure:  (l)  degree  (2)  cycle  (3)  force  (4)  metre 

(5)  inch  . . . . . . (3) 

VIII  95.5$,  IX  97.5$,  X  92.5$,  XI  85.5$,  XII  83.6$ 


(b)  22.  litmus:  (l)  acid  (2)  lemon  (3)  reduction 

(4 )  catalyst  (5 )  banana  ......... 

VIII  62.3$,  IX  18.3$,  X  33.4$,  XI  76.5$, 


. ..ll) 

XI  91.9$ 


'  • 
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(*b )  26.  condenser:  (l)  ozone  (2)  hmraus  (3)  distill 

(4)  oxide  (5)  prismatic  (3 ) 

VIII  51*2%,  IX  43.9%,  X  48*5%.  XI  56.0%,  XII  53.6% 
(b)  27.  analyze:  (l)  physical  change  (2)  amorphous 

(3)  examine  (4)  combine  (5)  witch  ...,.(3) 
VIII  60.0%,  IX  47.6%,  X  74.3%,  XI  78.0%,  XII  96.0% 

(b)  33.  serum:  (l)  disinfectant  (2)  agar  (3)  vaccin&ti  on 

(4)  insecticide  (5)  evolution  . . (3) 

VIII  62.2%,  IX  54.8%,  X  80.7%,  XI  76.5%,  XII  91.8% 

(b)  39.  disinfectant: (l)  sterilisation  (2)  inoculation  (3)  anti¬ 
toxin  (4)  aspirin  (5)  pasteurization(l ) 
VIII  77.9%,  IX  54.8%,  X  82.9%,  XI  72.0%,  XII  87.6% 

(b)  35.  malaria:  (l)  reptiles  (2)  lice  (3)  eskimo 

(4)  mosquito  (5 )  sheep  a . ...(4) 

VIII  51.2%,  IX  51.2%,  X  74.2%,  XI  64.7%,  XII  96.0% 

Of  these  words  not  more  than  half  are  ones  that  come 
into  Grade  VII  or  Grade  VIII  arithmetic,  agriculture  or  hygiene. 
Such  words  would  be  "equal#1,  "cubic",  "ounce",  "pupil",  "pistil", 
"cerebrum",  "serum",  "disinfectant",  and  perhaps  "malaria"  and 
"anaesthetic".  These  we  might  expect  a  Grade  VIII  class  to  know, 
and  it  seems  that  most  of  these  are  known  by  nearly  as  large  a 
percentage  of  Grade  VIII  pupils  as  of  any  of  the  high  school 
grade  s * 

The  remaining  group  of  words,  namely,  "density",  "hydrau¬ 
lic",  "reflection" , "lens" ,  "pressure",  "litmus",  "condenser", 
and  "analyze"  with  possiblp  "anaesthetic"  and  "malaria"  includ¬ 
ed,  seem  more  difficult  to  explain.  Of  these,  only  "lens"  and 
"pressure"  were  known  by  a  very  large  percentage  of  Grade  VIII 
pupils.  These  are  probabl3r  known  by  these  pupils  because  they 
are  of  very  common  usage.  The  others  were  known  by  a  smaller 
part  of  the  Gr&de  VII 1  pupils  and  axe  in  general  words  which 
they  would  not  be  so  likely  to  hear  in  their  homes  and  conver¬ 
sations.  It  seems  quite  evident  that  these  must  be  words  they 
have  met  in  reading,  in  talk  \¥ith  parents  or  with  older  pupils 
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in  other  grades,  but  there  seems  no  reason  for  more  Grade  VIII 
pupils  than  Grade  IX  pupils  to  know  such  words  as  •’litmus”, 
•’condenser”  and  ’’analyze”. 


Grade  IX  Questions 


(a)  2.  metric: 

(a)  4.  buoyancy 


1 )  average  (2)  year  (3)  ten  (4)  time 

4 )  temperature  ............ . . (3  ) 

VIII  10.8$,  IX  66.6%,  X  70.2$,  XI  84.9$,  XII  86.5$ 


l)  color  (2)  area  (3)  automobile  (4)  balloon 

5)  barometer  . . . . .........(4) 

VIII  35.3$,  IX  71.4$,  X  93.3$,  XI  95.0$,  XII  93.8$ 


(a)  8.  lever:  (l)  time  (2)  light  (3)  hydrometer  (4)  nut¬ 
cracker  (5)  soap  . . ........(4) 

VIII  27.9??  IX  73.9??,  X  89.5$,  XI  91.1$,  XII  90.0$ 

(a)  10.  legume:  (l)  wheat  (2)  corn  (3)  clover  (4)  timothy 

(5}  potatoes  . . (3) 

VIII  35.5??,  IX  72.5??,  X  66.4??,  XI  86.1??,  XII  81.5$ 

(a)  12.  stomata:  (l)  stomach  (2)  storage  (3)  music 

(4j  respiration  (5)  insects  ............(4) 

VIII  35.3??,  IX  65.5??,  X  71.2??,  XI  74.7??,  XII  54.3?? 

(a)  13.  germination: (l)  sap  (2)  infection  (3)  influenza  (4)  seeds 

(5)  vitamin  . . .(4) 

VIII  33*8$  IX  92.0$,  X  96.^?,  XI  96.2$,  XII  91.4$ 


(l)  two  years  (2)  twice  a  year  (3)  wheat 
(4)  magazine  (5)  three  .................. (1 ) 


(a)  14.  biennial: 

VIII  42.7$,  IX  73.5$,  X  82.6$,  XI  88.6$,  XII  87.7$ 


(a)  16.  vernier: 


l)  balances  (2)  scales  (3)  weight  (4)  volumes 


5}  parameter 


VIII  5.9$  IX  63.3$,  X  58.6$,  XI  71. 


5) 

XII  71.6?? 


(a)  19.  siphon:  (l)  volume  (2)  pipe  organ  (3)  density 

(4 )  air  pressure  (5)  temperature  . (4) 

VIII  30.9$,  IX  71.2$,  X  75.0$,  XI  69.5$,  XII  74.0$ 


(a)  20.  barometer 


!  a! 


temperature  (2)  space  (3)  radio 
pressure  (5)  energy  . ....(4) 


VIII  26.5$,  XX  50.6$,  X  71.2$,  XI  88.5$,  XII  95.0$ 

(a)  47.  Fahrenheit:  (l)  steam  engine  (2)  thermometer  (3)  gas 

pressure  (4)  vacuum  (5)  barometer  ...(2) 
VIII  42.6$,  IX  86.2$,  X  92.5$,  XI  95.0$,  XII  96.4$ 

(a)  48.  epidermis:  (l)  brain  (2)  throat  (3)  eye  (4)  skin 

(5)  epedermic  . . ••••••.••...(4  or  5) 

VIII  49.9$,  IX  75.0$,  X  75.9$,  XI  83.5$,  XII  96.4$ 
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(b)  5 *  1  inch  (l)  1  cm.  (2)  15  mm.  (3)  2.54  cm. 

(4 )  0.35  metre  (5)  0.16  lb.... . (3) 

VIII  4.4%,  IX  52.5%,  X  67.9%,  XI  50.0%,  XII  75.5% 

(b)  7.  chlorophyll:  (l)  fungus  (2)  chloride  (3)  nucleus 

(4)  animals  (5)  leaf  . . .......(5) 

VIII  20.0%,  IX  79.4%,  X  87.1%,  XI  75.0%,  XII  91.7% 

(b)  8.  larvae:  (!)  legumes  (2)  bacteria  (3)  mice 

(4)  insects  (5)  tadpoles  ............  (4 ) 

VIII  33.4%,  IX  59.8%,  X  70.0%,  XI  61.0%,  XII  77.5% 

(b)  10.  photosynthesis:  (l)  photography  (2)  bacteria  (3)  chem¬ 
ical  analysis  (4)  radio  activity 

(5)  plants  . . . . . (5) 

VIII  11.1%,  IX  62.5%,  X  83.0%,  XI  82.5%,  XII  91.7% 

(b)  17.  capillary  action(l)  blotting  paper  (2)  vapor  pressure 

(3)  dew  (4)  convection  (5)  hydrometer  (l) 
VIII  26.5%,  IX  60.4%,  X  84.0%,  XI  83.5%,  XII  89.9% 

(b)  28.  energy:  (l)  heat  (2)  density  (3)  ester  (4)  zero 

(5 )  mass  . . . . . .  (1 ) 

VIII  44.4%,  IX  72.0%,  X  85.0%,  XI  82.4%,  XII  89.9% 

(b)  31.  ignition:  (l)  spark  plug  (2)  piston  (3)  Boyle’s 

Law  (4^  valve  (5)  water  ••••••..(1) 

VIII  49.0%,  IX  62.2%,  X  85.0%,  XI  91.2%,  XII  98.0% 


Of  these  items  only  one  might  be  selected  as  a  fact 
which  has  not  been  definitely  presented  to  the  pupils  in  their 
regular  school  work  by  this  time.  This  is  the  last  item  in  the 
list  above,  namely,  the  association  of  “spark  plug”  with  "ignition” 
and  this  may  readily  be  understood  as  becoming  a  familiar  assoc¬ 
iation  for  children  by  this  time. 

Of  the  remainder  about  one -half  are  words  that  a  Grade 
VIII  class  would  be  expected  to  meet  in  their  agriculture  and 
hygiene.  Words  as  "legume",  "stomata",  "germination",  "biennial", 
"epidermis",  "chlorophyll",  "larvae",  "photosynthesis"  and 
"capillary  action"  may  be  ones  which  come  in  the  latter  half 
of  the  Grade  VIII  work  and  so  were  not  known  by  50%  of  the 
Grade  VIII  pupils.  Still  most  of  these  recur  in  the  work  of 
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Grade  IX  pupils  in  General  Science  and  it  may  have  been  this 
second  meeting  in  perhaps  a  new  light  that  impressed  their 
meaning  on  the  pupils® 

The  remaining  words*  "metric”,  "buoyancy”,  "lever”, 
"vernier”,  "siphon”,  "barometer",  "Fahrenheit”,  "gram",  and 
the  relation  of  "1  inch  and  2 ®54  cm.",  and  "energy  and  Heat", 
are  in  all  probability  ones  that  very  few  pupils  would  have 
met  until  they  came  up  in  General  Science  I.  There  seem 
definitely  items  which  were  learned  by  Grade  IX  pupils  as 
a  result  of  this  course. 


Grade  X  Questions 

(a)  36®  hygrometer:  (l)  photometer  (2)  dry  cell  (3)  humidity 

(4 )  volt  (5)  pressure  . . . . , « . . (3 ) 

VIII  5.9$,  IX  34.5$,  X  65.4$,  XI  77.2$,  XII  87 .7% 

(a)  39®  pollination:  ( 1 )  eradication  (2)  fertilization  (2 ) 

(3;  pedicle  (4)  petiole  (5)  germination 
VIII  32.3$,  IX  49.5$,  X  55.7$,  XI  52.0$,  XII  58.0$ 

(a)  41.  spectroscope:  (l)  heat  (2)  sound  (3)  electricity 

(4J  light  (5)  volume  . (4 ) 

VIII  20.6$,  IX  38.0$,  X  54.7$,  XI  67.1$,  XII  80.1$ 

(a)  45.  solution:  (l)  salt  (2)  sea  water  (3)  air  (4)  alcohol 

(5)  water  . . . . .  (2) 

VIII  19.3$,  IX  24.3$,  X  53.8$,  XI  74.7$,  XII  80.1$ 

X  (b)  9.  hibernation:  (l)  insomnia  (2)  pollination  (3)  germina¬ 

tion  (4)  dormant  (5)  migration  ...(4) 
VIII  8.9$,  IX  29.3$,  X  57.0$,  XI  61.6$,  XII  87.6$ 

(b)  12.  eradication:  (l)  radiation  (2)  propagation  (3)  germina¬ 

tion  (4)  removal  (5)  fertiliation  (4) 
VIII  22.2$,  IX  39.1$,  X  55.0$,  XI  69.1$,  XII  93.7$ 

(b)  16.  carbohydrate:  (l)  methane  (2)  alcohol  (3)  sugar 

14}  carbondioxide  (5)  butter  .........  (3) 

VIII  33.4$,  IX  47.6$,  X  61.3$,  XI  45.5$,  XII  57.1$ 

(b)  19®  calorie:  (l)  color  (2)  heat  (3)  kilometer  . 

(4)  force  (5)  density  . . .(2) 

VIII  15.5$,  IX  19.5$,  X  56.0$,  XI  69.0$,  XII  93.9$ 
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(b)  29 «  fulcrum:  (l)  lever  (2)  film  (3)  float  (4)  mean 

(5)  volume  . .... . ,  .........  . « .  (1 ) 

VIII  11.3.$,  IX  36.6$,  X  71.0$,  XI  85.5$,  XII  93.8$ 

(b)  36.  micrometer:  (l)  sound  (2)  volume  (3)  length  (4)  light 

(5J  mass . . . ............ . .  . .  (3  ) 

VIII  8.9$,  IX  25.6$,  X  50.5$,  XI  51.5$,  XII  77.5$ 

^  (h)  37.  protoplasm:  (l )  cell  (2)  cuticle  (3)  protons 

(4)  plasma  (5)  protocol  . .«,(!) 

VIII  24.5$,  IX  29.2$,  X  50.5$,  XI  66.3$,  XII  79.5$ 

(b)  38.  immunity:  (l)  haemoglobin  (2)  epilepsy  (3)  epedermis 

(4)  resistance  (5)  isotonic  . . . (4) 

VIII  40.0$,  IX  36.6$,  X  59.2$,  XI  61.8$,  XII  93.9$ 

Three  words  here  seem  to  suggest  general  reading  or  con¬ 
tacts  rather  than  any  specific  course  studied  by  the  pupils, 
namely,  "hibernation”,  "protoplasm"  and  "immunity".  It  is 
quite  possible  that  these  words  were  met  with  in  previous 
school  work,  perhaps  as  early  as  Grade  VIII,  but  they  were  not 
stressed  or  brought  to  particular  attention. 

The  words  "eradication",  "carbohydrate",  and  "pollination" 
seem  to  be  ones  that  would  appear  in  Grade  VIII  agriculture  and 
hygiene  but  were  not  understood  until  after  General  Science  I 
or  until  they  were  met  in  Agriculture  I.  A  considerable  number 
of  pupils  associated  "carbohydrate"  with  "butter"  and  with 
"carbon  dioxide",  and  in  all  the  grades  there  were  many  who 
associated  "pollination"  with  "germination".  This  confusion 
was  not  straightened  out  even  in  Grade  X. 

The  words  "hygrometer",  "solution",  "fulcrum"  and  "micro¬ 
meter"  were  probably  met  first  in  General  Science  I.  Of  these 
the  first  two  might  not  yet  have  come  up  in  this  course  and  so 
only  a  few  of  the  Grade  IX  pupils  happened  to  know  them.  But 
73.4 $  of  Grade  IX  pupils  associated  "lever"  with  "nutcrackers" 
which  would  indicate  that  this  topic  had  been  learned  by  Grade  IX 
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pupils,  and  so  one  would  expect  "fulcrum"  and  ” lever”  to  be 
associated.  But  this  association w  as  given  by  only  32.6$  of 
the  Grade  IX  pupils  and  does  not  seem  to  be  learned  till  the 
pupils  are  in  Grade  X.  The  word  "micrometer”  is  met  by  the 
pupils  at  the  very  beginning  of  their  work  in  general  science 
but  still  only  25.6$  of  Grade  IX  pupils  associated  it  with 
"length” . 

Only  the  two  words  "spectroscope”  and  "calorie"  seem 
to  be  ones  that  are  met  and  learned  in  Grade  X.  These  would 
come  in  the  Physics  I  course.  This  seems  to  be  further  indi¬ 
cated  by  the  great  increase  in  percentage  of  correct  responses 
in  Grade  X  over  Grade  VIII  and  Grade  IX, 


Grade  XI  Questions. 


(a) 


7 .  200  cc.: 

VIII 


(l)  1/100  litre  (2)  1/10  litre  (3)  1/5  litre 

(4)  1/4  litre  (5)  l/2  litre  . (3) 

16.2$,  IX  12.6$,  X  32.7$,  XI  63.3$,  XII  77.8$ 


(a)  23.  alloy;  (l)  isotope  (2)  isomer  (3)  gas  (4)  brass 

(5)  element  . ...... . .,.(4) 

VIII  14.8$,  IX  14.9$,  X  42.3$,  XI  55.7$,  XII  69.2$ 


(a)  27.  synthesis;  (l)  decompesiti on  (2)  camera  (3)  vinegar 

(4}  sound  (5)  building  up  . . ..15) 

VIII  23.5$,  IX  24.0$,  X  35.6$,  XI  53.2$,  XII  64.1$ 


(a)  29.  coke; 


VIII 


(l)  mordant  (2)  Coca  Cola  (3)  calcium  (4) 
carbonate  (4)  carbon  (5)  hydrometer 
16.2$,  IX  39.1$,  X  40.3$,  XI  65.8$,  XII  90.0 $ 


(a)  31.  alkali;  (l)  alcohol  (2)  benzol  (3)  base  (4 )  red 

(5)  enzyme  . . . . . ....,,..(3) 

VIII  4.4$,  IX  4.6$,  X  10.6$,  XI  54.5$,  XII  81.5$ 


(a)  34. 


spectrum: 

VIII 


(l)  electroscope  (2)  radioactivity 
(3)  rainbow  (4)  parallax  (5)  fulcrum  (3) 
14.8$,  IX  13.6$,  X  39.4$,  XI  57.0$,  XII  78.0$ 


(a)  35.  insulator;  (l)  water  (2)  copper  (3)  aluminum 

(4)  steel  (5)  rubber  . . (5) 

VIII  23.5$,  IX  27.6$,  X  48.1$,  XI  62.0$,  XII  76.5$ 

(a)  40.  metamorphosis:  (l)  metabolism  (2)  change  (3)  dispersion 

(4)  pasteurization  (5)  destruction  ..(2) 
VIII  5.9$,  IX  35.6$,  X  46.1$,  XI  52.0$,  XII  74.0$ 
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^(a)  44.  constellation:  (l)  sun  (2)  dispersion  (3)  planet 

(4)  group  (5)  eclipse  . .(4) 

VIII  2.9%,  IX  26.4%,  X  47.1%,  XI  50.0%,  XII  51.8% 

(”b)  6.  hydrometer:  (l)  specific  gravity  (2 )  resonance 

(3)  prism  (4)  volume  (5)  electrolysis (1 ) 

VIII  26.7%,  IX  35.4%,  X  47.3%,  XI  57.5%,  XII  65.3% 

(b)  11,  propagation:  (l)  eradication  (2)  reproduction 

(3)  suggestion  (4)  disinfectant  (5)  pasteur¬ 
ization  . (2) 

VIII  24.5%,  IX  23.2%,  X  45.2%,  XI  72.0%,  XII  79.5% 

(h)  21.  filtration:  (l)  vaporise  (2)  evaporate  (3)  condense 

(4)  liquid  (5)  sublimation  . . .«.«(4) 

VIII  11.1%,  IX  23.2%,  X  33.4%,  XI  59.0%,  XII  71.5% 

With  the  possible  exception  of  the  words  " alloy”,  "synthesis” 
"coke”  and  "alkali”,  it  seems  that  all  these  words  would  have 
been  met  with  by  the  majority  of  the  pupils  before  they  enter 
Grade  XI.  The  words  ” insulator " ,  "metamorphosis",  and  "constell¬ 
ation”  might  be  learned  through  general  reading  and  contacts 
though  all  would  likely  be  mentioned  in  General  Science  I.  It 
is  interesting  to  note  that  "constellati on”  is  known  in  its 
connection  to  astronomy,  but  is  associated  with  a  "planet"  rather 
than  with  a  "group”  of  stars  by  a  great  number  of  pupils  even  in 
Grade  XII.  The  association  of  "insulator"  with  "rubber"  may 
appear  here  from  a  study  of  the  latter  part  of  Physics  X. 

The  words  "hydrometer"  and  "spectrum"  may  also  be  ones 
which  were,  learned  in  the  Physics  I  course  but  had  not  yet  come 
into  the  study  of  Grade  X  pupils  in  this  course. 

The  association  of  "propagation"  and  "reproduction"  should 
be  made  by  pupils  in  Grade  VIII  as  these  words  are  met  in  their 
agriculture  but  it  seems  that  the  relation  is  not  learned  till 
after  the  Agriculture  I  course  in  Grade  X  or  perhaps  not  till 
Agriculture  2  is  studied  in  Grade  XI. 

The  words  "alloy",  "synthesis",  "coke",  "alkali"  and 
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"f iltration"  are  likely  learned  in  Chemistry  I.  H0wever  no 
definite  study  of  alloys  is  made  in  Chemistry  I  and  the 
association  of  "alloy"  and  "brass"  may  he  one  that  is  a  result 
of  more  general  contacts*  So  also  the  meaning  of  the  words 
"synthesis",  "coke"  and  "filtration"  might  he  learned  from 
general  work  and  study  of  the  pupils* 

The  knowledge  of  the  units  of  volume  in  the  metric 
system  is  probably  learned  only  through  repeated  presentation 
and  use  (Question  7,  Test  I  (a)).  The  pupils  are  supposed  to 
learn  these  units  in  each  of  the  four  high  school  grades,  but 
in  each  grade  there  are  pupils  who  do  not  know  them*  There  is 
a  fairly  steady  improvement  in  each  of  the  high  school  grades. 
In  Grade  IX  it  would  he  expected  that  more  than  13$  would 
associate  200  cc,  and  l/5  litre  for  this  would  come  in  the 
first  part  of  the  General  Science  I  course*  It  may  be  that 
many  more  would  have  associated  1000  cc*  and  1  litre  but 
expressed  in  this  form  they  did  not  recognize  the  relation. 

Grade  XII  Questions 

(a)  6*  metre:  (l)  100  gnu  (2)  3  feet  (3)  1,09  yd, 

(4)  0,99  litre  (5)  1000  cc,  * . .  (3) 

VIII  5.9$  IX  16*1$,  X  29*8$,  XI  48*1$,  XII  58,0$ 

(a)  25*  sulfate:  (l)  halogen  (2)  exploxive  (3)  bludstone 

(A )  sapphire  (5)  limewater  . . *  * ,  * ,  (3 ) 

VIII  13*2$,  IX  3,4$,  X  24*0$,  XI  45*5$,  XII  65,5$ 

(a)  28,  chloride:  (l)  saltpetre  (2)  carbon  (3)  table  salt 

(4)  magnet  (5)  poisonous  .*..*. . ,*,**(3) 

VIII  8,9$,  IX  12*6$,  X  21,2$,  XI  46*9$,  XII  85,2$ 

(a)  30*  catalyst:  (l)  abrasive  (2)  condenser  (3)  protractor 

(4)  liquify  (5)  accelerator  (5 ) 

VIII  4*4$,  IX  2*3$,  X  6*7$,  XI  44*4$,  XII  60,1$ 

(a)  37*  vitamin:  (l)  rickets  (2)  scarlet  fever  (3)  malaria 

(4)  bacillus  (5)  serum  . . . (1) 

VIII  1*5$,  IX  17.3$,  X  27.9$,  XI  21,5$,  XII  50,5$ 
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(a)  50#  refraction:  (l )distorti on  (2)  decomposition  (3)  reduc¬ 

tion  (4)  opaque  (5)  acceleration  .,(1) 
VIII  11*6$,  IX  5.855,  X  20*#,  XI  38.#,  XII  53.# 

(b)  13*  bile:  (l)  saliva  (2)  blood  (3)  respiration 

(4)  kidney  (5)  digestion  . a  .......  (5) 

VIII  46.7$,  IX  41*5$,  X  44.#,  XI  48*5$,  XII  67.3$ 

(b)  14*  parasite:  (l)  earthworm  (2)  saprophyte  (3)  tapeworm 

(4)  pyrite  (5)  submarine  . . ....(3) 

VIII  6*#,  IX  23*#,  X  32.3$,  XI  28*#,  XII  71.4$ 

(b)  15*  assimilation!  (l)  simile  (2)  diffusion  (3)  vaporization 

(4)  digestion  (5)  germination  •  •'•*«.«•  (4) 
VIII  8*#,  IX  12*4$,  X  17*#,  XI  26*5$,  XII  51*# 


(b)  18.  dirigible:  (l)  hydrogen  (2)  oxygen  (3)  me  than  (4)  air 

(5)  argon  . .  (1 ) 

VIII  11*1$,  IX  29*#,  X  47.3$,  XI  48*5$,  XII  71*5$ 

(b)  20*  volatile:  (l)  ether  (2)  sulfuric  acid  (3)  vaseline 

(4)  mercury  (5)  tar  * . **.*(!) 

VIII  26*7$,  IX  3.5$,  X  31*#,  XI  33.#,  XII  53.# 

(b )  25*  cathode:  (l)  anaesthetic  (2)  positive  (3)  ductile 

(4)  edible  (5)  negative  . * . **(5) 

VIII  11*1$,  IX  4*#,  X  3.2$,  XI  27*9$,  XII  61*# 

(b)  30*  compound:  (l)  salt,  (2)  air  (3)  oxygen  (4)  wood 

(5)  flour  . .  . . .  (1) 

VIII  11.1$,  IX  9.#,  X  18.3$,  XI  42.6$,  XII  69*3$ 


(b)  32*  enzyme: 

VIII 


(l)  vitamin  (2)  saliva  (3)  hormone  (4)  serum 

(5)  toxin  . . . **t2) 

11*1$,  IX  13*4$,  X  43*#,  XI  30.#,  XII  77.5$ 


(b)  39*  base: 

VIII 


(l)  nitride  (2)  hydride  (3)  hydroxyl 

(4)  hydrogen  (5)  inert . . . *(3) 

2.2$,  IX  1.2$,  X  6*5$,  XI  10.4$,  XII  51*# 


The  knowledge  of  most  of  these  items  may  be  attributed 
the  completion  of  one  course  in  Chemistry /a  nd  perhaps  a/study 
of  at  least  a  part  of  the  second*  Thus  we  may  explain  Grade  XII 
knowing  words  as  "sulfate",  ’'chloride” ,  "catalyst”,  "volatile”, 
"cathode",  "compound"  and  "base".  The  association  of  "base" 
with  "hydroxyl"  requires  a  knowledge  of  ionization  theory  which 
Chemistry  I  pupils  are  not  given.  Thus  Grade  XII  associate  "base" 
with  "hydroxyl"  as  well  as  with  "alkali"  but  Grade  XI  make  only 
the  second  association.  The  association  of  "dirigible"  with 
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"hydrogen"  seems  to  require  some  knowledge  of  the  properties 
of  hydrogen  and  so  while  this  use  of  hydrogen  is  mentioned  in 
Grade  IX  it  is  not  understood  till  the  chemistry  of  hydrogen 
has  been  studied* 

The  association  of  "refraction11  and  "distortion"  would 
be  expected  by  pupils  who  had  completed  the  Physics  I  course 
but  the  relation  does  not  seem  to  be  understood  then*  The 
improvement  would  seem  to  be  due  to  general  contacts  rather 
than  any  specific  instruction*  However,  nearly  b0%  of  the 
Grade  XII  pupils  do  not  know  this  relation* 

The  words  "parasite"  and  “assimilation 15  may  be  learned 
after  taking  Agriculture  2  in  Grade  XI  or  in  taking  Biology  I 
in  Grade  XII* 

The  group  of  associations  “vitamin"  and  "rickets",  "bile” 
and  “digestion”,  “enzyme"  and  "saliva"  do  not  seem  directly  con¬ 
nected  with  any  specific  instruction  given  the  pupils*  Some  of 
these  words  may  have  been  brought  up  during  school  work  -  perhaps 
some  in  Grade  VIII  hygiene  -  but  these  seem  mainly  to  be  learned 
through  general  reading  and  conversation*  It  will  be  noticed 
that  there  are  still  fairly  large  proportions  of  the  pupils  that 
do  not  realize  these  relations*  Especially  is  confusion  noticed 
in  connection  with  "rickets"  -  it  is  frequently  associated  with 
“bacillus"  and  with  “serum” ♦ 

Questions  not  Learned 

(a)  17.  cambiums  (l )  fish  (2)  brain  (3)  plant  (4)  mineral 

15)  geology  .  . . . (3) 

VIII  30.9$,  XX  12.6%,  X  32.7$,  XI  27. 9#,  XII  27.2$ 

(a)  18.  satellite: (l)  star  (2)  sun  (3)  nebula  (4)  moon 

(5)  meridian  . . . .....(4) 

VIII  5.9$,  IX  14.9$,  X  19.3$,  XI  13.9$,  XII  12.3$ 
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(a)  22. 
(a)  24. 
(a)  26. 
(a)  38. 
(a)  42. 

(a)  46. 
Cb)  3. 
M  4. 

(b)  23. 
(Id)  24. 


diffusion:  (l)  dilution  (2)  effloresce  (3)  manometer 

(4 }  static  (5 )  motion  * . * . (5) 

VIII  30.9%  IX  24.1%,  X  40.4%,  XI  30.2%,  XII  24.7% 

electrolyte:  (l)  Edison  (2)  oxide  (3)  electrostatic 

(4)  salt  (5)  hydride  .........,.,......(4) 

VIII  1.5%,  IX  0.0%,  X  3.8%,  XI  5.1%,  XII  30.9% 

carbonate:  (l)  carbolic  acid  (2)  carbon  (3)  lime atone 

(4)  mixture  (5)  disinfectant  . . . (3) 

VIII  4.4%,  IX  4.6%,  X  10.6%,  XI  26.6%,  XII  48.2% 

tuberculosis: (l)  asphixi&tion  (2)  colon  (3)  potato 

(4)  bacillus  (5)  anaemia  ........  0 .....  (4 ) 

VIII  32.3%,  IX  40.2%,  X  42.1%,  XI  49.3%,  XII  45.6% 

mass:  (l)  quantity  (2)  weight  (3)  volume  (4)  length 

(5)  density  . . . .  • .  (1 ) 

VIII  32.3%,  IX  26.4%,  X  31.7%,  XI  34.2%,  XII  41.0% 

prism:  (l )  opaque  (2)  sound  (3)  gaol  (4)  light 

(5)  reflection  . . ..................(4) 

VIII  11.8%,  IX  12.6%,  X  23.1%,  XI  27.8%,  XII  29.6% 

1  litre:  (l)  0.88  quarts  (2)  4  pints  (3)  1.2  quarts 

(4)  2.4  quarts  (5)  1.2  gal.  .  * . (l) 

VIII  24.0%,  IX  22.0%,  X  22.6%,  XI  38.2$,  XII  24.5% 

1  gram:  (l)  O.0022  lb.  (2)  1/16  oz .  (3)  3.2  lb. 

(4)  0.009  litre  (5)  1  cm . ..(l) 

VIII  6.7%,  IX  3.7%,  X  8.6%,  XI  8.9%,  XII  26.0% 

quartz:  (l)  magnet  (2)  two  pints  (3)  metal  (4)  glass 

(5)  electroplate  . ................(4) 

VIII  8.9%,  IX  6.1%,  X  11.6%,  XI  20.2%,  XII  22.4% 

amorphous:  (l)  solute  (2)  crystalline  (3)  formless 

(4)  diamond  (5)  morphine  . . ..(3) 

VIII  11.1%,  lx  15.8%,  X  17.2%,  XI  11.8%,  XII  22.4% 


This  group  of  items  do  not  seem  connected  or  related  in 
any  respect.  These  items  do  not  belong  to  any  branch  of  science 
in  particular.  They  are  not  words  which  the  pupils  are  expected 
to  learn  in  any  one  grade.  Nor  are  they  words  which  the  pupils 
do  not  meet  in  their  study  of  science.  Some,  as  "tuberculosis” 
and  "cambium”,  will  very  likely  be  mentioned  to  the  pupils  in 
Grade  VIII.  Others,  "satellite”,  "mass”,  "litre”  and  "gram", 
are  met  with  in  Grade  IX.  And  so  on,  others  are  met  in  Grades 
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X,  XI  and  XII*  They  are,  for  the  most  part,  words  which  occur 
several  times  in  the  course  of  high  school  science  training* 

And  further,  they  do  not  appear  to  he  words  of  little  import¬ 
ance  that  might  excusably  he  passed  over  in  the  attempt  to  stress 
the  points  that  are  important* 

It  is  interesting  to  not^  certain  wrong  associations 
which  were  very  frequently  made,  such  as:  satellite  -  star, 
prism  -  reflection,  quartz  -  metal,  1  gram  -  1/16  ounce,  and 
others*  These  indicate  that  there  are  certain  misconceptions 
which  are  quite  general  and  which  persist  through  all  the  grades* 
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CHAPTER  IV 


TEST  II. 

A  Note  on  the  Test 

Copies  of  the  Tests  II  (a)  and  II  (b)  are  given  below. 

Each  test  consists  of  twenty-five  separate  items  to  be  answered. 
The  directions  given  for  answering  the  tests  were  the  same  on 
each,  namely;  "Write  in  the  parentheses  on  the  right  of  the 
questions,  the  correct  answer  or  the  word  which  makes  the 
statement  correct*  Por  example. 

Water  is  (heavier  than,  lighter  than,  the  same  weight  as)  air, 

.....  (heavier  than  )** 

In  the  copies  of  the  tests  given  here  the  ansv/ers  which 
were  accepted  as  correct  are  given  in  the  parentheses  on  the 
right  of  the  questions.  The  Roman  numerals  on  the  extreme  left 
opposite  each  item  indicates  the  lowest  grade  in  which  bOfo  of  the 
pupils  gave  correct  answers  to  that  question.  A  blank  opposite 
an  item  on  the  extreme  left  indicates  that  in  no  grade  did  5Q& 
of  the  pupils  answer  it  correctly. 

The  material  for  these  tests  in  taken  from  the  high 
school  science  courses  without  any  particular  attempt  at  pro¬ 
portioning  an  equal  amount  from  each  course.  The  greater  part 
of  the  test  is  of  material  taken  up  in  General  Science  I  and 
Physics  I.  Very  few  questions  require  a  study  of  Physics  2, 

The  items  are  based  on  physical  phenomena  or  principles  in  these 
courses  and  coupled  with  some  simple  mathematical  relationship  or 
expression  of  the  quantities  involved.  The  material  of  these 
courses  is  much  more  adaptable  to  such  mathematical  treatment 
than  material  taken  from  agriculture  or  biology  courses.  An 
attempt  was  made  to  choose  problems  involving  principles  of 
importance  -  which  would  not  be  treated  briefly  or  passed  over 
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hurriedly  in  the  course  -  and  yet  to  make  the  problems  as 
simple  and  clear  as  possible. 

The  mathematics  involved  was  made  as  elementary  as 
possible.  In  no  case  should  more  than  Algebra  I  be  required 
and  generally  a  knowledge  of  algebra  was  not  needed. 

The  proportion  of  correct  answers  to  the  questions  on 
this  test  was  generally  low.  Grade  VIII  pupils  would  not  be 
expected  to  get  many  right  -  their  "judgements”  were  mostly 
guesses.  But  it  seems  that  many  of  the  items  should  have  been 
answered  correctly  by  Grade  IX  pupils  and  nearly  all  by  Grade  XI 
pupils  who  have  completed  Physics  I  if  the  pupils  had  been  given 
an  understanding  of  the  principles  and  relationships  involved  in 
the  topics  as  they  were  studied  in  these  courses.  To  pass  Depart¬ 
mental  Examinations  in  these  subjects  the  pupils  must  have  indieat 
ed  a  knowledge  of  the  facts  and  principles  of  the  course  and  the 
mathematics  they  are  able  to  do  in  their  algebra  is  far  beyond 
anything  required  here.  Yet  considerable  difficulty  was  encounter 
ed  in  relating  the  two,  or  in  applying  certain  mathematical  ideas 
to  these  phenomena  and  principles  studied  in  their  science  courses 

Copies  of  the  Tests  Test  II  (b) 

1.  The  relation  between  Centigrade  and  Fahrenheit  degrees  on 
thermometric  scales  is  given  by  the  expression,  F  -  %  C, 
where  F  -  a  Fahrenheit  degree  and  ©  -  a  Centigrade  Degree, 

X  (a)  Express  C  in  terms  of  F.  *  * . . . . (G  -  “5  ^ ) 

XI  (b)  How  many  C  degrees  are  there  over  a  range  of  45  F. 

degree s?  . . . 25  ) 

XII  (c)  How  many  F  degrees  are  there  over  a  range  of  90  C. 

degrees?  . . ••*••••(  162  ) 

(d)  To  raise  the  t  emperature  of  a  given  mass  of  sub¬ 
stance  IF.  degree  requires  (more,  less,  the  same) 
quantity  of  heat  as  to  raise  its  temperature  1  C, 
degree  *»•>•»•*•»»••»»* »»»***»***o>»»****>*»»>»1  less  ) 


XI 
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XII  (e)  A  *Crazyf  thermometer  was  graduated  to  read  0°  at 

the  Boiling  Point  of  water  and  150°  at  the  freezing 
point.  Would  it  take  (more,  less,  the  same)  heat 
to  change  the  temperature  of  a  suh stance  1  9Crazyf 


degree  than  to  (change  it  1  C.  degree  .  » . .  **(  less) 

(change  it  1  F.  degree  (  more) 


2# 


XI 


XI 


3* 


X 

4. 

5. 


6. 


7. 
X 

8. 

XI 

XI 

9. 

XII 


The  distance  a  body  falls  (s)  due  to  the  uniform  acceleration 
of  gravity  (g)  in  a  definite  time  (t)  is  given  by  the 
expression 

8  »  £  gt2 

(a)  The  distance  a  body  falls  in  three  seconds  when  dropped 

from  a  50  storey  building  is  (greater  than,  equal  to, 
less  than)  three  times  the  distance  it  falls  in  one 
second .  . (greater  than ) 

(b)  If  the  acceleration  due  to  gravity  were  greater, 

a  body  would  fall  (a  greater,  the  same,  a  less) 
distance  than  now  in  one  second, ...» . .  (a  greater) 

Including  the  pressure  of  the  atmosphere,  the  pressure 
on  the  side  of  a  tank  of  water  one  foot  from  the  surface 
of  the  water  is  (greater  than,  equal  to,  less  than) 
the  pressure  two  feet  below  the  surface.  ........ (less  than) 

A  ball  thrown  upwards  from  the  earth  returns  to  the 
earth.  The  time  taken  to  rise  is  (greater  than,  equal 
to,  less  than)  that  taken  to  fall  •......»»»»»•,» (equal  to) 

The  area  of  the  large  piston  of  a  hydraulic  press  is 
50  square  inches  and  that  of  the  snail  piston  is  one 
square  inch.  Would  the  load  that  could  be  supported 
on  the  large  piston  by  a  force  of  100  pounds  be 
(increased,  the  same,  decreased)  if  the  area  of  the 
small  piston  were  made  two  square  inches?  ....... (decreased) 

1000  feet  of  Ho*  18  copper  wire  has  a  resistance  of 
6.5  ohms.  The  resistance  of  a  wire  the  same  length 
and  material  and  double  the  cross  sectional  area  is 
(greater  than,  equal  to,  less  than)  this  ........ (less  than) 

A  mass  of  iron  is  weighed  in  air  and  then  in  water. 

The  weight  (increases,  is  the  same,  decreases)  ..(decreases) 

(a)  When  a  solid  is  dissolved  in  water  the  freezing 
point  of  the  resulting  liquid  is  (higher  than, 

equal  to,  lower  than)  that  of  pure  water  ....(lower  than) 

(b)  Is  the  boiling  point  (higher  than,  equal  to, 

lower  than)  that  of  pure  water?  ............. (higher  than) 

(a)  Two  steel  balls  were  dropped  from  the  same  height, 
one  from  the  top  of  a  high  building  and  the  other 
from  an  aeroplane  travelling  100  miles  per  hour, 
would  that  dropped  from  the  building  take  (more, 
the  same ,  less)  time  than  the  other  to  reach  the 
eaith?  . . . . the  same ) 
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(b)  Would  the  two  balls  land  in  the  same  place 

VIII  relative  to  their  starting  points?  . »...**»(  no  ) 

10*  If  a  ship  is  floated  into  fresh  water  from  the  ocean, 

IX  it  will  ride  (higher,  at  the  same  level,  lower)  . *»(lower) 

11*  A  deep  pond  is  frozen  over  with  ice  about  1  foot  thick* 

The  probable  temperature  of  the  water  at  the  bottom  is 

X  (-4°C,  0°C,  4°C,  8°C,  12 °C )  . .*..***.*(  4°G  ) 

12.  One  end  of  an  open  organ  pipe  that  is  sounding  is 
suddenly  closed.  The  pitch  of  the  sound  is  (raised* 
unchanged ,  lowered )  . . . . . . ( rai sed ) 

13*  A  horse  power  is  defined  as  (Mark  *T f  after  that  answer 
XII  which  you  think  correct.) 

Ia)  550  ft*  pounds  per  second  .».».»»»•.•*,»»»»,»»*(  T  ) 

b)  33000  ft*  pounds  per  second  . ( 

c )  The  rate  of  working  of  an  average  horse  ..*....( 

d)  33000  ergs  per  second 

e )  980  dyne s  per  second  . . . . •!•«•«( 

14*  At  which  of  the  following  temperatures  will  a  hydrometer 
sink  the  least  in  water?  (0°C,  3°C,  10°C,  20°0 ) . • • (  3°C  ) 

15*  Light  waves  from  air  striking  water  continue  to  travel 
VIII  (faster,  at  the  same  speed,  slower)  . . . ..(slower) 

16 .When  the  air,  through  which  sound  is  travelling  is 
warmed  the  sound  travels  (faster,  at  the  same  rate, 
more  slowly)  . . . . . . . .  (faster) 

17*  On  a  certain  day  sound  is  travelling  through  the 
atmosphere  at  a  speed  of  1120  ft*  per  sec*  A  boy 
XI  shouted  and  in  three  seconds  heard  an  echo.  How 

far  away  is  reflecting  surface  which  causes  the  echo?  (1680) 


Test  II  (b) 

1.  The  relation  between  pressure,  temperature  and  volume  of 
any  gaseous  substance  is  given  (approximately  over  normal 
ranges)  by  the  expression 
FV  3  kT,  where 

P  is  the  pressure  on  the  gas 
V  is  the  volume  occupied  by  the  gas 
T  is  the  temperature  of  the  gas  in  absolute  degrees 
k  is  a  constant 


XII 

XII 

XI 


(a)  Give  an  expression  for  the  volume  of  the  gas  in  terms 
of  its  pressure  and  -temperature  *••••••••»•••»  (V  s  kT/P) 

(b)  For  its  temperature  in  terms  of  volume  and  pressure 

(T  =  PV/k) 


(c)  For  k  in  terms  of  temperature,  pressure  and  volume 

(k  * 

(d)  Does  the  volume  vary  directly  as  the  pressure? 

(  Ho  ) 


) 


X 


1 
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XI  (e) 

XI  (f) 

XII  (g) 
(h) 

XII  (i) 


Does  the  volume  vary  inversely  as  the  temper¬ 
ature?  . .............. . (  Ho  ) 

At  constant  pressure  what  wotild  one  need  to  (Double  T 
do  to  double  the  volume  of  a  mass  of  gas?  ..•(or  double 

the  temperature  ) 

At  constant  temperature  how  could  you  double 

the  volume  of  a  mass  of  gas?  •.,•••••••.  (Decrease  P  by-^) 

Is  the  volume  of  a  gas  at  60°G  doubled  by  raising 
the  temperature  to  120°  C  provided  there  is  no 
change  in  pressure?  . . ».»,.(  Ho  ) 

In  this  formula  what  value  has  T  if  the  temper¬ 
ature  is  27°  C  .......... . . . ..(300  ) 


*2.  A  body  moving  from  rest  with  uniform  acceleration 
(a)  acquires  a  velocity  (v)  in  time  (t)  which  is 
given  by  v  *  at. 


IX  (a)  Does  this  velocity  change  as  motion  continues?  (Yes) 

XII  (b)  Does  the  rate  of  acceleration  change?  (Ho  ) 


3.  Two  tanks  are  filled  to  the  same  height  with  water. 

The  first  is  one  foot  wide  and  four  feet  long.  Is 
the  pressure  on  a  unit  area  of  the  bottom  of  the 
X  first  (greater  than,  equal  to,  less  than)  that  on 

the  second  if  the  second  is  four  feet  wide  and  four 

feet  long?  . (equal  to ) 


4.  The  six  links  of  a  chain  can  stand  50,  60,  70,  80*  90 
and  100  pounds  respectively.  It  has  been  decided  not 
to  load  the  chain  more  than  half  its  capacity.  What 
i s  the  maximum  load?  . . . (25  porn ds ) 


X 


5.  The  angle  of  incidence  of  a  beam  of  light  on  a  level 
surface  of  water  is  40  degrees.  The  angle  of  reflection 

is  (greater  than,  equal  to,  less  than)  this ...... (equal  to) 

6.  The  amount  of  water  at  80  degrees,  which  is  required 
to  melt  one  gram  of  ice  is  (greater  than,  equal  to, 

less  than)  one  gram............... . . (equal  to) 


7.  The  change  in  weight  of  a  piece  of  iron  on  being 

XII  weighed  in  air  and  in  water  is  (greater  than,  equal 

to,  less  than)  the  change  on  weighting  the  same 

piece  of  iron  in  air  and  then  in  alcohol  . .(greater  than 

8.  An  electric  light  bulb  is  placed  on  one  pan  of  a 
VIII  balance  and  is  balanced  by  brass  weights,  on  the 

other  pan.  If  all  the  air  were  exhausted  from  the 
space  around  the  apparatus  would  the  light  biilb  appear 
to  weigh  (less,  the  same  or  more)  than  before?  (less  ) 


1 
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X  9a  The  boiling  point  of  a  liquid  is  (raised,  lowered, 
not  changed)  by  increasing  the  air  pressure  on  the 
face  of  the  liquid  . ......,.( rai sed ) 

10*  If  the  pressure  of  the  water  on  the  bottom  of  a 
tank  filled  to  a  depth  of  10  feet  i3  4.3  lbs.  per 
sq.  in.,  then  the  pressure  of  the  water  of  the  sea 
on  the  side  of  a  ship  at  a  point  10  ft.  below  the 
surface  is  (greater  than,  less  than,  equal  to)  4.3 
lbs.  per  sq.  in.  . ...(greater  than) 

11.  A  person  stands  8  ft.  in  front  of  a  plane  mirror; 

XII  he  then  moves  2  ft.  nearer  the  mirror.  How  much 

closer  to  his  image  is  he  than  he  was  before?.. (4  feet) 

12.  The  intensity  of  sound  at  a  distance  from  the 

sounding  body  varies  (l)  directly  as  the  square  of 
the  distance,  (2 )  inversely  as  the  square  root  of 

the  distance,  (3)  inversely  as  the  square  of  the 

distance  . 3  ) 

13.  A  bubble  of  air  is  released  from  a  submerged  sub¬ 

marine  •  As  the  bubble  rises  to  the  surface  the 
pressure  of  the  air  in  it  (increases,  decreases, 
remains  the  same  )  . . . . (decreases ) 

14.  The  dew  point  in  a  room  is  found  to  be  0°C  when  the 

temperature  of  the  room  was  20°C.  On  the  second 
day  the  dew  point  was  again  0°C,  but  the  temperature 
of  the  room  was  25 °C.  The  relative  humidity  of  the 
room  was  therefore  (higher,  lower,  the  same]  on  the 
first  day  than  the  second  . . . . (higher ) 

15.  High  pitched  sounds  travel  at  (greater,  less,  the 

same)  velocity  as  low  pitched  sounds...... . (the  same) 

16.  When  a  volume  of  air.  that  is  free  to  expand,  is 
heated,  its  density  (increases,  decreases,  remains 

X  the  same)  . . . . ....(decreases) 


Distribution  of  Scores  in  Different  Grades. 

The  frequency  distribution  of  scores  or  number  of  items 
answered  correctly  ©n  Test  II  (a)  and  Test  II  (b)  are  given  in 
the  tables  and  graphs  below.  The  number  of  pupils  in  each  grade, 
¥,  and  the  arithmetic  mean  of  the  scores  in  each  grade,  M,  are 
also  shown.  These  will  show  the  relative  abilities  of  each  grade 
and  the  range  of  abilities  within  each  grade  as  the  ability  of  the 
pupils  is  measured  by  these  tests. 
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TABLE  V 

FREQUENCY  DISTRIBUTION  OF  SCORES  ON  TEST  II  (a) 


Score,  or  No.  Grade 

of  Items  Correct  VIII 

0  2 

1  1 

2  3 

3  1 

4  2 

5  7 

6  9 

7  3 

8  1 

9  3 

10  4 

11  0 

12  0 


13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25  _ 

36 


Grade  Grade  Grade 
IX  X  XI 

4 
6 

11  2 

5 

10  3  1 

8  4  1 

12  3  3 

8  2  2 

6  12  3 

10  6  1 

4  7  8 

7  17 

14  5 

1  5 

13  2 

2  1 

3  1 

1 

1 

1  2 

1 
2 


93  55  46 


Grade 

XII 


1 

2 

4 

1 

4 

5 

4 

5 

3 

4 

5 
5 
3 
5 
2 
2 
2 


57 


. 
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FIGUKE  3. 

FREQUENCY  DISTRIBUTION  OF  SCORES  BY  GRADES 
ON  TEST  II  (a) 


Score 
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TAB  IE  VI 


FREQUENCY  DISTRIBUTION  OF  SCORES  ON  TEST  II  (B  ) 


Score,  or  No, 

Grade 

Grade 

Grade 

Grade 

Grade 

of  Items  Correct 

VIII 

IX 

X 

XI 

XII 

0 

2 

1 

2 

1 

2 

5 

4 

1 

1 

3 

6 

6 

3 

4 

9 

14 

6 

4 

1 

5 

8 

6 

8 

3 

6 

7 

18 

3 

7 

1 

7 

5 

11 

11 

6 

2 

8 

6 

9 

20 

4 

3 

9 

1 

10 

13 

8 

1 

10 

1 

3 

14 

7 

2 

11 

7 

10 

3 

12 

3 

10 

7 

4 

13 

1 

5 

11 

3 

14 

3 

5 

4 

15 

3 

6 

1 

16 

6 

4 

17 

1 

2 

6 

18 

1 

1 

19 

20 

1 

1 

21 

1 

22 

23 

24 

25 

52 

86 

108 

89 

38 
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FIGURE  4. 

FREQUENCY  DISTRIBUTION  OF  SCORES  BY  GRADES 
ON  TEST  II  (b) 
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Percentage  Frequency  of  Answers  to  Questions 

In  the  following  tables  the  percentage  frequency  of  each 
item  is  given  for  each  of  the  grades*  In  each  case  the  number 
of  pupils  answering  the  test,  IT,  is  given.  The  following 
scoring  keys  indicate  the  method  of  tabulating  the  answers. 


Score  Key  for  Test  II  (a) 


Question 

Humber 

1 

Answer 

2 

Humber 

3 

4 

5 

Ho 

Answer 

1  (a) 

5 

¥ 

Ca|(P-32) 

c-Sf 

9 

P 

Ca9(F_38) 

5 

Any 

other 

answer 

i 

Qnitted 

or 

an swer 
unintell¬ 
igible 

1  Oil 

25 

81 

«  « 

w  n 

X  (c) 

162 

50 

n  *t 

n  ti 

9  (D) 

yes 

no 

1!  if 

11 

-4°C 

o°c 

4  °G 

8°C 

12  °C 

ti  ft 

13 

(a) 

M _ 

(c) 

U) . 

Is) 

tt  it 

14  _ _ 

0°C 

3°C 

10°C 

20°C 

u  ti 

17 

1680 

3360 

tl  It 

It  n 

All 

others 

more 

greater 

than 

increases 

higher 

than 

faster 

the  same 
equal  to 

the  same 
equal  to 

same 

speed 

less 

less 

than 

decreases 

lower 

than 

slower 

than 

IS  *» 

■  i 


(  K 


•  3 
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Score  Key  for  Test  II  (b ) 


Q,ues 

Numb; 

tion 
3_r  _ 

1 

Answer  Number 

2  3  4 

5 

No 

An  swe  r 

1 

(a 

) 

T 

V  «  kP 

Vs  T 
k  P 

V  -  T 

P 

V  s  pt 

PV  =P'V' 
T  T  * 

Any 
other 
a  nswe  r 

omitted 
or  un¬ 
intelli¬ 
gible 

1 

(D) 

T  -  PV 

k 

T  =  PV 

T  s  V 

P 

PV  =P'V* 
T  T' 

tt  it 

n  tt 

Tk  •  PV 

1 

(o, 

> 

rr  PV 

k  «  3L 

FV 

k  “  TPV 

tt  it 

ti  it 

1  i 

2.  i 

IS1 

jhj 

ka 
[b  j 

1  & 

I  & 

'  & 

Yes 

No 

ti  it 

1  (f) 

Double  T,  Double 
or  double  Temper- 
Absolute  ature. 

Temperature  Increase 
temper¬ 
ature 
by  2 
etc . 

Increase 
tempera¬ 
ture  . 
Raise 
tempera¬ 
ture  . 

Heat  gas 
etc  . 

Decrease 

pressure 

n  it 

ti  tt 

1  (s) 

Decrease 

pressure 

Reduce 

pressure 

by  i 

etc 

Decrease 
pressure 
Reduce 
pressure 
e  tc 

Double 

Pressure 

Decrease 
tempera¬ 
ture  . 

H  t! 

it  tt 

1  (i)_  _ _ 

500 

27 

II  11 

u  it 

4 

25  (lbs) 

50  (lbs)  75  (lbs) 

2 25 (lbs) 

II  It 

it  it 

11 

2  (feet) 

4  (feet)  6  (feet) 

12 (feet) 

II  II 

tt  It 

12 

(1)  (2) 

(3) 

tt  II 

All  other® 
items 

more 

greater 

than 

increases 

higher 

than 

the  same 
equal  to 

is  same 

same 

speed 

less 

less 

than 

decreases 

sloY^er 

than 

II  tl 

7  r 


T  1 

V  > 
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TABLE  VII 
GRABS  VIII 


N  -  36 


TEST  II  (a) 


Question  Number  Answer  Number  No  Answer 


2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 


15 

16 
17 


1 

2 

3 

0.0 

0.0 

2.8 

8.4 

2.8 

0.0 

0.0 

18.9 

0.0 

25.0 

2.8 

13.9 

13.9 

0.0 

8.4 

8.4 

0.0 

11.1 

30.6 

19.4 

11.1 

19.4 

22.2 

16.7 

36.1 

2.8 

25.0 

52.8 

11.1 

33.3 

27.7 

22.2 

22.2 

44.5 

11.1 

11.1 

33.4 

13.9 

41.7 

33.4 

2.8 

41.7 

41.7 

13.9 

22.2 

11.1 

19.4 

64.0 

11.1 

72.2 

0.0 

30.6 

8,4 

44.5 

8.4 

2.8 

5.6 

36.1 

0.0 

52.8 

8.4 

0.0 

38.9 

19.4 

5.6 

5.6 

22.2 

11.1 

52.8 

22.2 

11.1 

52.8 

11.1 

55.6 

0.0 

4  5 

11.1  86.1 

16.7  72.3 

16.7  59.5 

58.3 

77.9 
80.6 

38.9 

41.7 

36.2 

2.8 

22.2 

33.4 
11.1 
22.2 

19.4 
5.6 

16.7 
16.7 


19.4 

16.7 

47.3 

0.0 

2.8 

8.4 

0.0 

2.8 

50.0 

13.9 

55.6 

0.0 

13.9 

0.0 

13.9 

0.0 

5.6 

27.7 
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TEST  II  (a)  GRAHE  IX  N  *  93 


Question  Number 


3 

4 

5 

6 

7 

8  (a) 
(b) 

9  (a) 
(b) 

10 

11 

12 

13 

14 

15 

16 
17 


Answer  Number 

2  3  4 


No  Answer 


1 


16  .  1 
20*4 
11.8 
25*8 
23  *6 
12  #9 

19.4 
29.0 

20.4 

51.6 

24.7 

36.6 

25.8 

23.6 

35.5 
16.1 

11.8 

9.7 

6.5 
12.9 

7.5 
16.1 
20.4 
30.1 
20.4 


12.9 

3.2 
10.8 
11.8 

8.6 

8.6 

19.4 

4.3 
14.0 
16.1 

5.4 

2.2 

11.8 

5.4 
9.7 

21.5 

63.5 
4.3 

6.5 
2.2 
1.1 
3.2 
6.5 

10.8 

35.5 


2.2 

0.0 

0.0 

23.5 

17.2 

25.8 

17.2 

10.8 

28.0 

17.2 

15.1 
3.2 

37.6 

27.9 
9.7 

37.6 

0.0 

53.7 

12.9 

59.5 

16.1 

1.1 

35.5 

24.7 

0.0 


3  .2 

2.2 

10.8 


20.4 

28.0 

22.6 


9.7 

4.3 

7.5 


47.3 

48.4 

54.9 

38.7 

50.5 

52.7 

44.1 

55.9 

37.6 

15.1 

54.9 
58.0 

24.7 
43.0 

45.1 

24.7 

24.7 

32.3 

61.3 

35.5 

68.8 
68.8 

37.6 

34.4 

36.6 
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TEST  II  (a)  GRADE  X  N  s  55 


Question  Number  Answer  Number  No  Answer 


1 

2 

3 

4 

5 

1  1 

[a  i 

)  51*0 

23.7 

5.5 

5.5 

14.6 

lb 

)  47*3 

16*4 

32.8 

3.6 

[c 

)  41*7 

14.6 

14.6 

9.1 

r 

1  29,1 

27.3 

40*0 

3.6 

(e , 

1  20*0 

14*6 

32.8 

32.8 

23*7 

14*6 

29.1 

32*8 

2  I 

[a] 

)  25*5 

16*4 

10.9 

1*8 

45*5 

1 

M 

}  34*6 

10*9 

7.3 

47.3 

5 

21*8 

7.3 

51.0 

20.0 

4 

56.4 

12.7 

23.7 

7.3 

5 

25.5 

18*2 

27.3 

29.1 

6 

38*2 

3*6 

12.7 

45.5 

7 

10*9 

14.6 

69.1 

5.5 

8  1 

fa] 

\  25.5 

10*9 

45*5 

18.2 

[b 

1  38.2 

10.9 

30*9 

20.0 

9  | 

; 

1  20*0 

41*8 

20*0 

18*2 

[b  j 

l  21*8 

56.5 

0.0 

21*8 

10 

18.2 

5.5 

61*9 

14.6 

11 

10.9 

10*9 

56.4 

5.5 

7.3 

9.1 

12 

20.0 

0.0 

69*1 

10*9 

13 

14*6 

7.3 

36.4 

1.8 

5.5 

34.6 

14 

31*0 

7.3 

3.6 

7.3 

51.0 

15 

20.0 

14.6 

43.7 

21.8 

16 

32.8 

10.9 

36*4 

20.0 

17 

40.0 

20.0 

7.3 

32*7 

61 


TEST  II  (a)  GRADE  XI  H  -  46 


Question  Humber  Answer  Humber  Ho  Answer 

1  2  5  4  5 


1  1 

(a] 

1  74.0 

10.8 

4.4 

6.5 

4.4 

b 

I  52.1 

26.1 

0.0 

15.2 

6.5 

Sc 

1  43.5 

30.4 

0.0 

13.0 

13.0 

d 

)  30.4 

4.4 

58.6 

6.5 

[e  ] 

>  34.8 

8.7 

32.6 

23.9 

32.6 

6.5 

39.8 

26.1 

2  1 

si 

1  52.1 

15.2 

15.2 

17.4 

1 

1  54.4 

4.4 

17.4 

23.9 

3 

19.6 

10.8 

60.8 

8.7 

4 

54.4 

19.6 

21.7 

4.4 

5 

41.3 

13.0 

34.8 

10.8 

6 

45.6 

6.5 

26.2 

21.7 

7 

8.7 

15.2 

74.0 

2.2 

8  « 

[a] 

1  30.4 

13.0 

56.5 

0.0 

b 

1  60.8 

10.8 

17.4 

10.8 

9  i 

(a 

)  17.4 

41.3 

28.3 

13.0 

[Id] 

>  28.3 

56.5 

0.0 

15.2 

10 

17.4 

2.2 

74.0 

6.5 

11 

17.4 

17.4 

50.0 

4.4 

10.8 

12 

37.0 

2.2 

50.0 

10.8 

13 

32.6 

13.0 

15.2 

4.4 

4.4 

30.4 

14 

32.6 

17.4 

0.0 

13.0 

37.0 

15 

19.6 

17.4 

52.2 

10.8 

16 

23.9 

13.0 

47.8 

15.2 

17 

50.0 

19.6 

0.0 

8.7 

21.7 
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TEST  II  (a)  GRADE  XII  N  «  57 


Question  Humber  Answer  Number  No  Answer 

1_ 2  3  4  5 


lfc 

80.6 

7.0 

59.6 

21.1 

58.9 

19.3 

(d 

15,8 

12.3 

(e! 

24.6 

52.6 

7.0 

7.0 

2fei 

75.5 

10.5 

79.0 

3.5 

3 

14.0 

22.8 

4 

43.9 

43.9 

5 

31.6 

15.8 

6 

45.6 

5.3 

7 

15.8 

17.6 

8  (a] 

>  28.1 

5.3 

(To 
9  (a 

>  65.0 

3.5 

79.0 

M 

1  10.5 

84.2 

10 

14.0 

8.6 

11 

22.8 

12.3 

12 

49.2 

3.5 

13 

77.3 

10.5 

14 

35.1 

24.6 

15 

14.0 

17.6 

16 

33.3 

14.0 

17 

77.3 

8.6 

1.7 

7.0 

3.5 

15.8 

3.5 

19.3 

3.5 

68.5 

3.5 

51.0 

17.6 

22.8 

17.6 

7.0 

7.0 

15.8 

1.7 

61.5 

1.7 

10.5 

1.7 

36.9 

15.8 

42.1 

7.0 

63.2 

3.5 

65.0 

1.7 

0.0 

26.3 

1.7 

3.5 

21.1 

0.0 

5.3 

75.5 

1.7 

54.5 

3.5 

3.5 

3.5 

42.2 

5.3 

5.3 

3.5 

3.5 

19.3 

21.1 

66.7 

1.7 

52.7 

7.0 

7.0 
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TABIE  VIII 

IE ST  II  (to)  GRADE  VIII  N  «  52 


Question  Number 

1 

Answer  Dumber 

2  3  4 

5 

No  Answer 

1  (a 

i 

0.0 

17.4 

3.9 

79.0 

(b 

17.4 

0.0 

0.0 

82.7 

(g 

0.0 

5.8 

5.8 

88.5 

(d 

17*4 

21.2 

61.6 

(e 

9.6 

13.5 

77.0 

(f 

0*0 

0.0 

7.7 

1.9 

90.5 

(g 

0*0 

0.0 

13.5 

86.5 

(h 

23*1 

19.2 

57.7 

( i 

0.0 

1.9 

98.1 

2  a 

1  46.2 

7.7 

1.9 

44.3 

(bj 

1  17.4 

30.8 

52.0 

3 

25*0 

25.0 

36 .6 

11.5 

4 

1*9 

26.9 

3.9  11.5 

25.0 

30.8 

5 

52.0 

7.7 

25.0 

15.4 

6 

42.3 

21.2 

19.2 

17.4 

7 

32.7 

13.5 

40.5 

13.5 

8 

23.1 

3.9 

55.9 

17.4 

9 

42.3 

7.7 

40.5 

9.6 

10 

46.2 

26.9 

11.5 

15  .4 

11 

52*0 

19.2 

15.4 

9.6 

3.9 

12 

17.4 

11.5 

17.4 

1.9 

52.0 

13 

54.0 

11.5 

26.9 

7.7 

14 

21.2 

13.5 

32.7 

36.6 

15 

55.9 

9.6 

34.7 

0.0 

16 

50.0 

7.7 

38.4 

5.8 
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TEST  II  (b)  GRABS  IX  H  .  86 


Question  Humber  Answer  Humber  Uo  Answer 


1 

2 

3 

4 

5 

1 

(a' 

)  2*3 

2.3 

26.7 

18.6 

50.0 

lb! 

1  2*3 

27.9 

0.0 

15.1 

54.6 

[c] 

1  5 .8 

0.0 

27.9 

11.6 

54.6 

Ed 

)  50*0 

25.5 

0.0 

24.4 

1 

0 

1  40.7 

34*9 

0.0 

1.2 

23.2 

1 

f 

1  0*0 

2.3 

12.8 

5.8 

25*6 

53.5 

1 

g 

1  1.2 

3.5 

8.2 

4.7 

25.6 

58.0 

Eh] 

1  26*7 

44.2 

1.2 

27.9 

Ei  ] 

1  0*0 

19.8 

8.2 

72.0 

2  1 

(a 

1  54.6 

20.9 

24.4 

[b  ] 

1  39*5 

27.9 

32*5 

3 

25.6 

32.5 

34*6 

1.2 

5.8 

4 

4.7 

14.0 

10.5 

18*6 

25.6 

26.7 

5 

51*1 

15.1 

18.6 

15.1 

6 

37.2 

18.6 

32.5 

11.6 

7 

34*9 

14.0 

39.5 

11*6 

8 

23.2 

m3  .5 

68.5 

1.2 

3.5 

9 

37.2 

8.2 

46.5 

1*2 

7.0 

10 

44.1 

23.2 

25.6 

7*0 

11 

48*9 

12.8 

16.3 

9.3 

12.8 

12 

15.1 

5.8 

34.9 

44.2 

13 

43.0 

7.0 

44.2 

5.8 

14 

31.4 

10.5 

44.1 

1.2 

12.8 

15 

72.0 

17.5 

5.8 

4.7 

16 

45.3 

3.5 

47.6 

3.5 

^7 


XI 


TEST  II  C b ) 


N  «  108 
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GRADE  X 


Question  Humber  Answer  Humber  Uo  Answer 


1 

2 

3 

4 

5 

1  1 

(a) 

)  15.9 

2.8 

15.8 

7.4 

31.5 

28.7 

(b 

)  17  *6 

13.0 

7.4 

5.6 

16.7 

39.8 

(c 

)  27.8 

8.3 

2.8 

12.0 

49.1 

d] 

)  40.8 

52.8 

0.9 

5.6 

[e 

1  46.4 

47.3 

5.6 

f 

)  4.6 

13.9 

38.0 

2.8 

13.9 

26.9 

g 

I  20.4 

15.8 

11.1 

1.9 

19.5 

31.5 

[h 

1  50.0 

40.8 

1.9 

7.4 

( 

;0 

l  55.4 

15.8 

10.2 

40.8 

2  1 

a 

1  50.0 

25.9 

0.9 

0.9 

22.2 

( 

;bj 

i  58.0 

37.1 

0.9 

24.1 

o 

17.6 

51.0 

23.2 

8.3 

4 

7.4 

9.3 

9.3 

25.9 

30.6 

17.6 

5 

28.7 

51.9 

12.0 

7.4 

6 

55  .4 

31.5 

27.8 

7.4 

7 

43.5 

19.5 

34.3 

2.8 

8 

32.4 

15.8 

50.0 

0.9 

0.9 

9 

52.8 

14.8 

28.7 

3.7 

10 

26.9 

44.5 

20.4 

8.3 

11 

44.5 

27.8 

4.6 

2.8 

11.1 

9.3 

12 

35.2 

11.1 

25.9 

0.9 

26.9 

15 

44.5 

10.2 

40.8 

4.6 

14 

34.3 

12.0 

44.5 

9.3 

15 

58.4 

25.9 

7.4 

8.3 

16 

26.9 

9.3 

60.2 

3.7 

66 


TEST  II  (b)  GRADE  XI  I  --  89 


Question  Humber  Answer  Humber  Ho  Answer 


1 

2 

3 

4 

5 

1  1 

fa; 

i  31.4 

15.7 

5.6 

6.7 

28.1 

12.4 

! 

y 

)  36,0 

19.1 

6.7 

5.6 

13.5 

19.1 

[c 

!  58.4 

1.1 

0.0 

1.1 

12.4 

27.0 

d3 

1  38.2 

58.5 

3.4 

e 

)  38.2 

57.3 

1.1 

3.4 

[f ; 

I  5.6 

46.0 

23.6 

2.3 

10.1 

12.4 

g! 

)  48.3 

15.7 

9.0 

2.3 

11.2 

13,5 

h 

1  46.0 

45.0 

9.0 

[i 

!  47.2 

6.7 

9.0 

37.3 

2  1 

[a 

1  48.3 

25.8 

25.8 

1 

[bj 

1  26.9 

45.0 

28.1 

3 

18.0 

58.5 

20.2 

3.4 

4 

19.1 

2.3 

10.1 

30.3 

25.8 

12.4 

5 

32.6 

39.3 

11.2 

16.8 

6 

38.2 

13.5 

34.8 

13.5 

7 

36.0 

11.2 

41.6 

11.2 

8 

18.0 

22.5 

52.3 

2.3 

9 

46.0 

5.6 

48.3 

0.0 

10 

40.5 

29.2 

18.0 

12.4 

11 

38.2 

37.1 

3.4 

1.1 

9.0 

11.2 

12 

30.3 

11.2 

28.1 

30.3 

13 

34.8 

15.7 

45.0 

4.5 

14 

38.2 

7.8 

47.2 

6.7 

15 

57.3 

33.7 

3.4 

5.6 

16 

■  24.7 

4.5 

67.4 

3.4 

. 
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TEST  IX  (t)  GRADE  XII  N  «  38 


Question  Humber  Answer  Number  Uo  Answer 

_  12  3  4  5 


1 


2 


68.5 

14.1 

60.5 

7.9 

2.6 

11.0 

5.3 

23.5 

73.6 

21.0 

76.4 

2.6 

60.5 

18.4 

52.5 

21.0 

10.5 

76.4 

21.0 

60.5 

10.5 

65.8 

15.8 

18.4 

60.5 

10.5 

76.4 

7.9 

26.2 

23.5 

2.6 

21.0 

44.7 

7.9 

28.9 

26.2 

23.5 

52.5 

10.5 

34.2 

18.4 

31.6 

47.4 

55.4 

5.3 

34.2 

28.9 

55.3 

10.5 

23.5 

60.5 

28.9 

0.0 

36.8 

44.8 

14.1 

42.1 

36.8 

10.5 

46.4 

60.5 

28.9 

14.1 

21.0 

60.5 

2.6 

14.1 

2.6 

18.4 

14.1 

10.5 

14.1 

2.6 

2.6 

5.3 

7.9 

5.3 

14.1 

2.6 

2.6 

10.5 

18.4 

18.4 

21.0 

5.3 

26.2 

14.1 

7.9 

26.2 

21.0 

2.6 

2.6 

5.3 

5.3 

2.6 

2.6 

10.5 

34.2 

0.0 

5.3 

10.5 

5.3 

I 
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Consideration  of  Items  ‘'learned”  in  Each  Grade. 

By  the  same  interpretation  of  "learning”  as  was  used 
for  grouping  of  words  in  Test  I,  the  items  of  Test  II  are 
grouped  in  the  following  tables*  The  significance  of  such 
division  related  to  the  real  learning  of  an  Item  is  perhaps 
less  on  this  test  than  it  was  on  Test  I*  This  would  he  because 
of  the  relatively  fewer  choices  in  answering  most  of  the  ques¬ 
tions  on  Test  II  and  thus  the  larger  percentage  of  correct 
answers  that  might  be  expected  from  chance  guesses.  However, 
this  same  basis  may  be  used  as  satisfactorily  as  any  other 
arbitrary  standard  for  grouping  the  items*  The  questions 
are  tabulated  in  the  same  manner  as  in  Test  I*  . 

In  the  tabulation  the  part  of  the  test,  (a)  or  (b),  is 
indicated  on  the  left  margin  followed  by  the  number  of  the  item, 
on  this  test  as  in  the  tabulation  of  items  in  Test  I*  The 
answer  accepted  as  correct  and  the  percentage  of  correct 
answers  in  each  grade  are  also  given  in  the  same  manner* 
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Grade  VIII  Questions 

(a)  9(b)  Two  steel  balls  were  dropped  from  the  same  height, 

one  from  the  top  of  a  high  building  and  the  other  from 
an  aeroplane  travelling  100  miles  per  hour*  Would 
the  two  balls  land  in  the  same  place  relative  to 

their  starting  points?  ...... . , . ....(ho) 

VIII  72.2^,  IX  63.5?£,  X  56.5^»  XI  56.5^,  XII  84.2^ 

Light  waves  from  air  striking  water  continue  to 
travel  (faster,  at  the  same  speed,  slower )..*.( slower) 
VIII  52.801,  IX  35.5$?,  X  43.7$?,  XI  52.256,  XII  66. % 

An  electric  light  bulb  is  placed  in  one  pan  of  a 
balance  and  is  balanced  by  brass  weights  on  the 
other  pan.  If  all  the  air  were  exhausted  from 
the  space  around  the  apparatus  would  the  light 
bulb  appear  to  weigh(less,  the  same  or  more; 

than  before?  . . . .  (less) 

VIII  55.9$?,  IX  68.5^,  X  50 .0$?,  XI  52.3$?,  XII  47.4$? 


(a)  15 
(t>)  8 


While  over  50^  of  the  Grade  VIII  pupils  answered  these 
questions  correctly  it  seems  doubtful  that  Grade  VIII  pupils 
should  really  know  anything  about  these  problems.  N0thing  of 
this  nature  has  come  into  their  school  work  and  they  have  pro¬ 
bably  never  heard  of  ” light  waves”  or”balance  pans”.  So  it  would 
seems  that  only  by  a  fortunate  guess  should  a  Grade  VIII  pupil 
give  the  right  answer  to  these  questions.  Question  8,  Test  II 
(b )  seems  to  remain  for  Grade  XII  pupils  a  problem  which  cannot 
be  answered,  and  they/ftieard  often  of  buoyancy  and  could  explain 
such  principles  when  related  to  boats  floating  on  water  or  to  a 
balloon  in  the  air.  Question  15  in  Test  II  (a)  does  not  seem  to 
be  understood  by  the  pupils  till  they  are  in  Grade  XII  and  then 
only  by  2/3  of  them.  One  would  expect  that  a  pupil  completing 
Physics  I  should  realize  this  relationship  but  this  does  not 
seem  the  case.  Probably  only  Grade  XIX  pupils  after  taking 

as 

Physics  2  have  any  idea  of  why  ”no”  should  be  given/\the  answer  to 

Question  %9  (b),  Test  II  (a).  In  the  other  grades  the  pupils  have 

to  think  it  out  for  themselves  without  having  had  any  definite 

instruction  to  depend  on  and  the  result,  one  feels,  is  a  great 
many  guesses. 
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Grade  IX  Questions 

(a)  10.  If  a  ship  if  floated  into  fresh  water  from  the 

ocean  it  will  ride  (higher,  at  the  same  level, 

lower)  . . . . . (lower) 

VIII  44.5^,  IX  53.7^,  X  61,9 %t  XI  74.C$,  XII  75.5^ 

(b)  2(a)  A  body  moving  from  rest  with  uniform  acceleration 

(a)  acquires  a  velocity  (v)  in  time(t)  which  is 
given  by  v  *  at.  Does  this  velocity  change  as 

motion  continues?  . . (yes) 

VIII  46.2^,  IX  54.6^,  X  50.<$,  XI  48.3^,  XII  65.8^ 

The  first  of  these  questions  would  indicate  that  a 
knowledge  of  buoyancy  and  certain  mathematical  concepts  in 
that  connection  were  being  learned  by  the  pupils  in  Grade  IX 
and  also  in  Grades  X  and  XI. 

The  second  question,  2  (a)  Test  II  (b),  seems  to  in¬ 
dicate  the  inability  of  pupils  to  understand  a  mathematical 
relationship  in  a  symbolic  expression.  Perhaps  it  is  because 
this  one  is  too  difficult?  Still, Grade  VII  and  Grade  VIII 

o 

pupils  are  given  a  more  complex  one  -  A  sirr  in  finding  areas 
of  circles.  Is  this  one  understood?  It  may  be  that  the  second 
one  is  better  understood  than  the  first  for  its  application  is 
to  things  they  have  seen  and  had  their  attention  drawn  to  while 
instances  of  the  second  may  not  have  been  so  encountered.  Still* 
in  view  of  the  ordinary  experiences  of  the  pupils,  and  of  their 
supposed  familiarity  with  and  understanding  of  this  more  com¬ 
plex  expression,  it  seems  that  none  of  the  grades  responded  as 
well  as  would  be  expected  to  this  question. 
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Grade  X  Questions 

(a)  1. (a)  The  relation  between  Centigrade  and  Fahrenheit 
degrees  on  therm one trie  scales  is  given  by  the 
expression,  F  =  5/9  C,  where  F  *  a  Fahrenheit 
degree  and  C  “  a  Centigrade  degree. 

Express  C  in  terms  of  F  . ... . . . . , .  (Cv  9/5F) 

VIII  0,0 $,  IX  16.1$,  X  51.0$,  XI  74.0$,  XII  80.6$ 

Including  the  pressure  of  the  atmosphere,  the 
pressure  on  the  side  of  a  tank  of  water  one 
foot  from  the  surface  of  the  water  is  (greater 
than,  equal  to,  less  than)  the  pressure  two 

feet  below  the  surface  .  . . » . . . . . (less  than) 

VIII  25.0$,  IX  28.0$,  X  51.0$,  XI  60.8$,  XII  61.5$ 

A  mass  of  iron  is  weighed  in  air  and  then  in  water. 
The  weight  (increases,  is  the  same,  decreases) 

..««..«•«.( decrease  s ) 

VIII  41.7$,  IX  37.6$,  X  69.1$,  XI  74.*0$,  XII  63.2$ 

A  deep  pond  is  frozen  over  with  ice  about  1  foot 
thick.  The  probable  temperature  of  the  water  at 
the  bottom  is  (  -4°C,  0°C,  4°C,  8°C,  12 °C)  . .  .(4°C) 
VIII  5.6$,  IX  12.9$,  X  56.4$,  XI  50.0$,  XII  54.5$ 

(b)  l.(a)  The  relation  between  pressure,  temperature  and 

volume  of  any  gaseous  substance  is  given  (approx¬ 
imately  over  normal  ranges)  by  the  expression 
FV  -  kT  when  P  is  the  pressure  of  the  gas,  V  is 
the  volume  occupied  by  the  gas,  T  is  the  temper¬ 
ature  of  the  gas  in  absolute  degrees,  and  k  is 
a  constant. 

Does  the  volume  vary  directly  as  the  pressure?  (no) 
VIII  21.2,  IX  25.5$,  X  52.8$,  XI  58.5$,  XII  73.6$ 

(b)  3.  Two  tanks  are  filled  to  the  same  height  with  water. 

The  first  is  one  foot  wide  and  four  feet  long.  Is 
the  pressure  on  a  unit  area  of  the  bottom  of  the 
first  (greater  than,  equal  to,  less  than)  that  on 
the  second  if  the  second  is  four  feet  wide  and 

four  feet  long?  . . . .  • » (equalto) 

VIII  25.0$,  IX  32.5$,  X  51.0$,  XI  58.5$,  XII  76.4$ 

(b)  5.  The  angle  of  incidence  of  a  beam  of  light  on  a 

level  surface  of  water  is  40  degrees.  The  angle 
of  reflection  is  (greater  than,  equal  to,  less 

than)  this . . . . . . ...(equal  to) 

VIII  7.7$,  IX  15.1$,  X  51.9$,  XI  39.3$,  XII  44.7$ 

(b)  9.  The  boiling  point  of  a  liquid  is  (raised,  lowered, 

not  changed)  by  increasing  the  air  pressure  on  the 

surface  of  the  liquid . . . ...(raised) 

VIII  42.3$,  IX  37.2$,  X  52.8$,  XI  46.0$,  XII  55.4$ 


(a)  3. 

(a)  7. 

(a)  11. 


t  .  .  !  :  ;."s 7  '  i 


.  .  .  ; 


1 


-72- 


(b)  16 •  When  a  volume  of  air,  that  is  free  to  expand,  is 

heated,  its  density  (increases,  decreases,  remains 

the  same)  . . ...«*««  (decreas®s) 

VIII  38.4^,  IX  47.6^,  X  60.2^,  XI  67.4^,  XII  60.5% 

This  group  of  questions  contains  two  more  items, 
question  I  (a),  Test  II  (a)  and  question  1  (a),  Test  II  (b), 
concerned  with  symbolic  expressions  of  mathematical  relatione 
between  physical  qualities  or  terms.  Both  expressions  are  per¬ 
haps  new  to  the  pupils  -  at  least  they  likely  appear  in  a  new 
form*  On  these  questions  there  is  less  chance  of  a  guess  being 
right  so  the  answers  are  probably  a  fair  indication  of  the  pupils’ 
ability  to  handle  such  problems. 

The  two  questions,  number  3  Test  II  (a)  and  3  Test  II  (b), 
dealing  with  pressure  of  water  at  different  levels  and  at  the 
same  level  in  two  tanks  were  answered  correctly  by  a  far  smaller 
percentage  of  the  higher  grades  than  would  be  expected.  These 
questions  receive  discussion  in  General  Science  I  but  many  of 
the  pupils  do  not  seem  to  be  able  to  express  the  facts  in  this 
manner . 

Questions  7  Test  II  (a),  9  Test  II  (b),  and  16  Test  II  (b) 
are  based  on  physical  principles  presented  in  General  Science  I, 
yet  for  the  most  part  there  seems  to  be  little  improvement  in 
the  answering  of  these  questions  even  in  the  higher  grades. 

Question  5  Test  II  (b)  seems  a  very  elementary  question 
for  any  pupil  who  has  studied  light”  in  Physics  I,  yet  there 
was  a  very  low  percentage  of  correct  answers  in  all  the  grades. 
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(a)  X.(b)  The  relation  between  Centigrade  and  Fahrenheit 

degrees  on  therm ome trie  scales  is  given  by  the 
expression,  F  s  5/9  C,  where  F  »  a  Fahrenheit 
degree  and  C  s  a  Centigrade  degree. 

How  many  C  degrees  are  there  over  a  range  of 

45  F  degrees?  . . . . . . .,,.(25) 

VIII  8.4?S,  IX  20.4??,  X  47.3??,  XI  52.1??,  XII  59.6?? 


(a)  l.(d)  To  raise  the  temperature  of  a  given  mass  of  a 

substance  1  F  degree  requires  (more,  less,  the 
same)  quantity  of  heat  as  to  raise  its  temper¬ 
ature  1  C  degree . . ♦ . .  ♦  • . •*••••(  less) 

VIII  13.9??,  IX  23.5??,  X  40.0??,  XI  58.6??,  XII  68.5?? 

(a)  2. (a)  The  distance  a  body  falls  (s)  due  to  uniform 

acceleration  of  gravity  (g)  in  a  definite  time 
(t)  is  given  by  the  expression,  s  -  gt’2 . 

The  distance  a  body  falls  in  3  seconds  when 
dropped  from  a  50  storey  building  is  (greater  than, 
less  than,  equal  to)  three  times  the  distance  it 
falls  in  one  second  (greater than) 

VIII  30.6??,  IX  19.4??,  X  25.5??,  XI  52.1??,  XII  75.5?? 


(a)  2. (b)  If  the  acceleration  due  to  gravity  were  greater, 

a  body  would  fall  (a  greater,  the  same,  a  less) 

distance  than  now  in  one  second., . ...(a  greater) 

VIII  19.4??,  IX  29.0??,  X  34.6^,  XI  54.4??,  XII  79.0?? 


(a)  8.  (a)  When  a  solid  is  dissolved  in  water  the  freezing 

point  of  the  resulting  liquid  is  (higher  than, 
equal  to,  lower  than)  that  of  pure  water. ..  (lower  than) 
VIII  41.7??,  IX  27.9??,  X  45.5??,  XI  56.5??,  XII  28.1?? 

(a)  8.(b)  Is  the  boiling  point (higher  than,  equal  to.  or 

lower  than) that  of  pure  water. . . .  (higher  than  ) 

VIII  41. 7??,  IX  35.5??,  X  38.2??,  XI  60.8??,  XII  65.0?? 


(a)  17.  On  a  certain  day  sound  Is  travelling  through  the 
atmosphere  at  a  speed  of  1120  feet  per  second. 

A  boy  shouted  and  in  three  seconds  heard  an  echo. 
How  far  away  is  the  reflecting  surface  which 

causes  the  echo?  . . . . . . . .  •  (1680  ft.) 

VIII  ll.lfo,  IX  20.4% ,  X  40.0%,  XI  50.0%,  XII  77 .2% 


(b)  l.(c)  The  relation  between  pressure  temperature  and 

volume  of  any  gaseous  substance  is  given  (approx¬ 
imately  over  normal  ranges)  by  the  expression 
FV  -  kT,  where  P  is  the  pressure  of  the  gas, 

V  is  the  volume  occupied  by  the  gas,  T  is  the 
temperature  of  the  gas  in  absolute  degrees,  and 
k  is  a  constant. 

Give  an  expression  for  k  in  terms  of  pressure, 
temperature  and  volume  . . . .(kv  FV) 

VIII  0.0%,  IX  5.8%,  X  27.8%,  XI  58.4%,  XII  71.0% 


l.(e) 


Does  the  -volume  vary  inversely  as  the  temperature?  (No) 
VIII  13.5?$,  IX  25.5%,  X  47 .2%,  XI  57.Z%,  XII  76.4% 
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("b )  l.(f)  At  constant  pressure  what  would  one  need  to 

do  to  double  the  volume  of  a  mass  of  gas?,  .  , (doubfe  T) 
VIII  0.0$,  IX  2.3$,  X  18.5$,  XI  51,6%%  XII  63.1$ 

In  most  of  these  questions  it  would  be  rash  to  say  that 
even  50$  of  Grade  XI  pupils  understand  and  can  express  the 
relationship  correctly.  The  proportion  of  correct  answers 
for  Grade  XI  pupils  is  barely  over  50 $  and  some  correct  answers 
may  rightly  be  assumed  as  nothing  but  guesses.  The  improvement 
on  these  items  is  perhaps  to  be  attributed  to  completing  Physics 
I  and  further  mathematics  in  Algebra  2  but  it  seems  that  Algebra 
I  should  be  sufficient  for  any  problem  on  these  tests. 


Grade  XII  Questions 

(a)  1. (c )  The  relation  between  Centigrade  and  Fahrenheit 

degrees  on  thermometric  scales  is  given  by  the 
expression,  F  ^  5/9  C  where  F  »  a  Fahrenheit 
degree  and  C  -  a  Centigrade  degree. 

How  many  F  degrees  are  there  over  a  range  of 

90  C  degrees?  . . . . . . , . . . . . (162) 

VIII  0.0$,  IX  11.8$,  X  41.7 $,  XI  43.5/S,  XII  58.9$ 


(a)  1,  (e )  Af Crazy1  Thermometer  was  graduated  to  read  0°  at 

the  boiling  point  of  water  and  150°  at  the  freezing 
point.  Would  it  take  (more,  less,  the  same)  heat 
to  change  the  temperature  of  a  substance  1  ? Crazy  * 
degree  than  to  change  it  1  C  degree? .(less) 
VIII  8.4$,  IX  17.2$,  X  32.8$,  XI  32.6$,  XII  51. C$ 


...... .than  to  change  it  1  F  degree? ........ (more ) 

VIII  8.4$,  IX  12,9 $,  X  23 .7$,  XI  32.6$,  XII  52.6$ 

(a)  9.  (a)  Two  steel  balls  were  dropped  from  the  same  height, 

one  from  Hie  top  of  a  high  building  and  the  other 
from  an  aeroplane  travelling  100  miles  per  hour. 

Would  that  dropped  from  the  building  take(more, 
the  same,  less)  time  than  the  other  to  reach  the 

earth?  . . . . ..............  4  the  sa me) 

VIII  19.4$,  IX  21*5/?,  X  41*8$,  XI  41,3$,  XII  79.0$ 


(a)  13,  A  horse  power  is  defined  as  (Mark  ?T 1  after  that 
answer  which  you  think  correct) 

(a)  550  ft,  pounds  per  second  . . 4  T 

(b )  33000  ft.  pounds  per  second  ............  I 

(c)  The  rate  of  working  of  an  average  horse  4 
|d)  33000  ergs  per  second  .................  4 

(e)  980  dynes  per  second  . . .1 

VIII  8.4$,  IX  7.5$,  X  14.6$,  XI  32.6$,  XII  77.3$ 
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("b )  l.(a)  The  relation  between  pressure,  temperature  and 

volume  of  any  gaseous  substance  is  given  (approx¬ 
imately  over  normal  ranges)  by  the  expression 
PV  =  kT,  where  P  is  the  pressure  of  the  gas, 

V  is  the  volume  occupied  by  the  gas,  T  is  the 
temperature  of  the  gas  in  absolute  degrees  and 
k  is  a  constant. 

Give  an  expression  for  the  volume  of  the  gas  in 
terms  of  its  pressure  and  temperature ...  .(V-kT/P) 
VIII  0.0$,  IX  2.3$,  X  13.9$,  XI  31.4$,  XII  68.5$ 


l.(b)  Give  an  expression  for  the  t emperature  of  the  gas 

in  terms  of  its  volume  and  pressure  . (T«PV/k) 

VIII  0.0$,  IX  2.3$,  X  17.6$,  XI  36.0$,  XII  60.5$ 

l.(g)  At  constant  temperature  how  could  you  double  the 

volume  of  a  mass  of  gas?  . .  (decrease  P  by  %) 

VIII  0.0$,  IX  1.2$,  X  20.4$,  XI  48.3$,  XII  52.5$ 


l.(i)  In  this  formula  what  mlue  has  T  if  the  temper¬ 
ature  is  27°  Centigrade?  . . ....(300) 

VIII  0.0$,  IX  0.0$,  X  33.4$,  XI  47.2$,  XII  60.5$ 


(b)  2.(b)  A  body  moving  from  rest  with  uniform  acceleration 

(a)  acquires  a  velocity  (v)  in  time  (t)  which  is 
given  by  v  *  at. 

Does  the  rate  of  acceleration  change?  .....  (no) 

VIII  30.8$,  IX  27.9$,  X  37.1$,  XI  45.0$,  XII  60.5$ 

(b)  7.  The  change  in  weight  of  a  piece  of  iron  on  being 

weighed  in  air  and  in  water  is ( greater t han ,  equal 

to,  less  than)  the  change  on  weighing  the  same 

piece  of  iron  in  air  and  then  in  alcohol .. (greater  than  j 

VIII  32.7,  IX  34.9$,  X  43.5$,  XI  36.0$,  XII  52.5$ 


(b)  11.  A  person  stands  8  ft.  in  front  of  a  plane  mirror; 

he  then  moves  2  feet  nearer  the  mirror.  How 
much  closer  to  his  image  is  he  than  he  was  before? 

4  ft.) 

VIII  19.2$,  IX  12.8$,  X  27.8$,  XI  37.1$,  XII  60.5$ 


Only  two  questions,  9  and  13  on  Test  II  (a)  and  possibly 
a  third,  2(b)  on  Test  II  (b)  seem  to  require  mention  of  Physics 
2  to  explain  their  being  “learned”  here.  Question  7  Test  II 
(b)  requires  a  knowledge  of  comparative  specific  gravities 
of  alcohol  and  water  as  well  as  of  principles  of  buoyancy. 

This  first  is  probably  only  acquired  by  general  contacts  in 
reading  or  conversation.  It  may  be  mentioned  in  Physics  I  but 
it  did  not  seem  to  be  of  any  assistance  to  Grade  X  pupils. 
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The  rest  of  the  questions  seem  to  he  ‘'learned”  hy  Grade  XII 
pupils  more  because  of  general  knowledge,  new  associations, 
and  further  understanding  which  may  he  said  to  have “developed" 
or  “accumulated",  rather  than  because  of  any  specific  instruction 
given  in  the  latter  part  of  Grade  XI  work  or  in  the  first  part 
of  Grade  XII  work. 


(a)  4. 


(a)  5. 


(a)  6. 


(a)  12. 


(a)  14. 


(a)  16. 


Questions  not  "Learned" 

A  ball  thrown  upwards  from  the  earth  returns  to 
the  earth.  The  time  taken  to  rise  is  (greater 
than,  equal  to,  less  than)  that  taken  to  fall. 

•  . . . . (equal  to) 

VIII  11.1%,  IX  16.0jf,  X  12.7%,  XI  19.6j£,  XII  43.9% 

The  area  of  the  large  piston  of  a  hydraulic  press 
is  50  square  inches  and  that  of  the  small  piston 
is  one  square  inch.  Would  the  load  that  could  be 
supported  on  the  large  piston  by  a  force  of  100 
lbs.  be (increased,  the  same,  or  decreased)  if 
the  area  of  the  small  piston  were  made  two 
square  inches. (decreased) 
VIII  22.2^,  IX  15. Uf,  X  27 .3%,  XI  34.&%,  XII  36.9% 

1000  feet  of  Ho.  18  copper  wire  has  a  resistance 
of  65  ohms.  The  resistance  of  a  wire  of  the  same 
length  and  material  and  double  the  cross  section¬ 
al  area  is  (greater  than,  equal  to,  less  than) 
this. (less  than) 
VIII  41.1%,  IX  3.2%,  X  12.1%,  XI  26.2^,  XII  42.1% 

One  end  of  an  open  organ  pipe  that  is  sounding  is 
suddenly  closed.  The  pitch  of  the  sound  is  (raised, 
unchanged,  lowered)  ^ ......  * (raised) 

VIII  36.1%,  IX  12.9%,  X  20.0%,  XI  31.0%,  XII  49.2% 

At  which  of  the  following  temperatures  will  a 
hydrometer  sink  the  least  in  water?  (0°C,  3°C, 

10°C,  20°C)  . . . (3°C) 

VIII  5.6jft  IX  3.2%,  X  1.3%,  XI  17.4^,  XII  24.6^ 

When  the  air,  through  which  sound  is  travelling 
is  warmed  the  sound  travels  (faster,  at  the  same 
rate,  more  slowly)  (faster ) 

VIII  22.2$,  IX  30.1$,  X  32. 8$,  XI  23.9$,  XII  33.3$ 


j  ) 
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(b)  4. 


(b)  6. 


(b)  10. 


(b)  12. 


(b)  13. 


(b)  14. 


(b)  15. 


The  relation  between  pressure,  temperature,  and 
volume  of  any  gaseous  substance  is  given  (approxi¬ 
mately  over  normal  ranges)  by  the  expression 
PV  *  kT,  where  P  is  the  pressure  on  the  gas,  V  is 
the  volume  occupied  by  the  gas,  T  is  the  temper¬ 
ature  of  the  gas  in  absolute  degrees,  a  nr?  k  is  a 
constant. 

Is  the  volume  of  a  gas  at  60°C  doubled  by  raising 
the  temperature  to  120°C  provided  there  is  no 

change  in  pressure? . . . ........(no) 

VIII  19.2$,  IX  44.2$,  X  40.8$,  XI  45.0$,  XII  21.0$ 

The  six  links  of  a  chain  can  stand  50,  60,  70,  80, 

90  and  100  pounds  respectively.  It  has  been 
decided  not  to  load  the  chain  more  than  half  its 
capacity.  What  is  the  maximum  allowable  load?  (25  lb.) 
VIII  -1.9$,  IX  4.7$,  X  7.4$,  XI  19.1$,  XII  26.2$ 

The  amount  of  water  at  80  degrees  which  is  required 
to  just  melt  one  gram  of  ice  is  (greater  than, 
equal  to,  less  than)  one  gram. ......... (equal  to) 

VIII  21.2$,  IX  18.6$,  X  31. 5#,  XI  13.5$,  XII  26.2$ 

If  the  pressure  of  the  water  on  the  bottom  of  a 
tank  filled  to  a  depth  of  10  feet  is  4.3  lbs.  per 
sq.  in*,  then  the  pressure  of  the  water  of  the 
sea  on  the  side  of  a  ship  at  a  point  10  feet  below 
the  surface  is  (greater  than,  equal  to,  less  than) 

4.3  lbs.  per  sq.  in.  ................. (greater  than) 

VIII  46.2$,  IX  44  •  3.$ ,  X  26.9$,  XI  40.5$,  XII  28.9$ 

The  intensity  of  sound  at  a  distance  from  the 
sounding  body  varies  (l)  directly  as  the  square 
of  the  distance,  (2)  inversely  as  the  square  root 
of  the  distance,  (3 )  inversely  as  the  square  of 

the  di  stance . . . . .  (3  ) 

VIII  17.4$,  IX  34.9$,  X  25.9$,  XI  28.1$,  XII  36.8$ 

A  bubble  of  air  is  released  from  a  submerged  sub¬ 
marine.  As  the  bubble  rises  to  the  surface  the 
pressure  of  the  air  in  it  (increases,  decreases, 
remains  the  same)  (decreases) 

VIII  28.9$,  IX  44.1$,  X  40.8$,  XI  45.0$,  XII  42.1$ 

The  dew  point  in  a  room  is  found  to  be  0°C  when 
the  temperature  of  the  room  was  20°C.  On  the 
second  day  the  dew  point  was  again  0°C,  but  the 
temperature  of  the  room  was  25  °C.  The  relative 
humidity  of  the  room  was  therefore  (higher,  lower, 
the  same)  on  the  first  day  than  the  second... 

........ .(high^*  ) 

VIII  21.2$,  IX  31.4$,  X  34.3$,  XI  38.2$,  XII  36.8$ 

High  pitched  sounds  travel  at  (greater,  less, 

the  same)  velocity  as  low  pitched  sounds.. (the  same) 

VIII  9.6$,  IX  17.5$,  X  25.9$,  XI  33.7$,  XII  28.9$ 
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Questions  4  Test  II  (a)  and  4  Test  II  (b)  seem  to  be 
items  which  might  be  answered  by  pupils  who  had  taken  very 
little  or  no  science  studies  but  who  could  think  just  a  little. 
Especially  in  question  4  Test  II  (b)  is  this  and  only  this 
individual  thought  and  reasoning  required.  Yet  only  26.2%  of 
Grade  XII  pupils  are  capable  of  this.  Question  4  Test  II  (a) 
is  concerned  with  a  phenomena  of  everyday  observation  and  would 
be  discussed  in  the  first  part  of  Physics  2  course  yet  only 
44%  of  Grade  XII  pupils  answer  it  correctly. 

Question  5  Test  II  (a)  is  vitally  concerned  with  an 
understanding  of  a  hydraulic  press  which  is  discussed  in  General 
Science  I,  yet  only  37%  of  Grade  XII  pupils  answer  it  correctly. 

The  rest  of  the  questions  are  based  on  physical  phenomena 
or  principles  which  are  studied  in  Physics  I  and  some  of  them 
in  General  Science  1  as  well. 

There  seems  to  be  no  simple  reason  for  these  items  not 
being  answered  correctly  by  a  larger  percentage  of  the  pupils. 

The  wording  of  the  questions  does  not  seem  to  be  any  that  would 
make  these  more  difficult  to  understand;  the  principles  involved 
seem  as  important  and  the  mathematics  no  more  difficult  than 
that  in  the  other  questions  which  were  answered  more  successfully. 
It  does  indicate  that  these  items  are  not  well  understood  and 
perhaps  confused  with  something  else.  It  might  be  taken  to 
indicate  that  there  is  an  attempt  to  include  too  many  facts  in 
these  science  courses.  Or  it  might  be  there  is  a  lack  of  co¬ 
ordination  in  these  facts  which  would  give  pupils  generalizations 
enabling  them  to  understand  all  the  separate  items.  Guch  a 
conclusion  would  reflect  on  the  quality  of  the  teaching  and 
presentation  of  these  subjects  as  much  as  on  the  ability  of  the 
pupils. 
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CHAPTER  V 


TEST  III 

A  Hote  on  the  Test 

The  forms  of  the  Test,  III  (a)  and  III  (Id)  are  given 
below.  It  is  a  multiple  choice  completion  type  of  test*  Each 
question  consists  of  a  statement,  with  five  choices  to  complete 
it.  The  subject  is  required  to  indicate  by  a  "T"  that  one  of 
the  choices  which  he  thinks  makes  the  statement  true*  The 
directions  given  at  the  top  of  each  test  were:  "Mark  "T"  in 
the  margin  on  the  right  hand  of  the  page  after  that  one  of 
the  five  parts  of  each  of  the  following  statements  which  you 
think  makes  it  true.  Por  example. 

The  house  fly  is  harmful  because  it 

(a)  has  a  poisonous  bite  •»*•••«»•»•••»•••»»•( 

(b)  carries  bacteria,  etc... . . . *(T 

(c)  destroys  food.,.. . 

id)  is  hard  to  strike*...,.,.*...**.,., . ( 

(le  )  destroys  crops . .  ( 

In  the  copies  given  below  the  choice  which  was  accepted 
as  correct  is  indicated  by  a  "T"  after  that  part.  The  lowest 
grade  in  which  the  question  was  answered  correctly  by  50^  of 
the  pupils  is  indicated  by  the  Roman  numerals  on  the  extreme 
left  of  each  question  (or  by  a  blank  in  case  the  question  was 
not  answered  correctly  by  50^  of  any  grade). 

Attention  is  drawn  to  question  8  on  Test  III  (a)  in  which 
an  error  caused  both  of  choices  (d)  and  (e)  to  be  accepted  as 
correct.  This  was  however  not  very  serious  except  that  a  better 
choice  might  have  been  substituted  for  part  (d).  Even  in  Grade 
VIII  well  over  5($  chose  part  (e)  to  be  correct  and  this  was 
originally  intended  to  be  the  correct  choice* 
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The  material  for  this  test  was  taken  entirely  from 
the  General  Science  I  text*  One-half  of  the  questions  are 
concerning  some  fact  presented  in  the  first  part  of  this  book* 
The  other  half  are  questions  which  came  to  mind  in  reading 
this  part  of  the  text  over,  but  which  were  not  directly 
touched  upon  in  the  text.  These  two  types  of  questions 
alternate  on  each  test  form.  The  odd  numbered  items  are 
questions  based  directly  on  the  text  and  the  even  numbered 
questions  are  concerned  with  some  principle  in  a  different 
situation  or  application. 


Copies  of  the  Tests 
Te st  III  (a) 

XII  1*  In  the  metric  system  the  fundamental  units  are 

(a)  the  centimeter,  gram  and  second. ............ (T 

(b)  the  foot,  pound,  and  second.......... . ( 

(cl  the  meter,  litre  and  kilogram. ( 

,d  J  the  grain,  ounce  and  dram . . . f 

e )  the  metre ,  litre  and  cubic  centimetre 

IX  2.  From  its  practical  values  measurement  may  be  defined  as 

(a)  the  process  of  finding  the  length  of  an  object 

or  article  . . . . (  ) 

(b)  a  complicated  process  of  determining  the  quantities 
of  goods  or  materials  which  is  used  in  all  major 
business  transactions. ) 

(c)  the  determining  of  the  size  of  anything  by  com¬ 
parison  with  another  quantity  called  standard. .. (T) 

(d)  a  scheme  originated  by  the  goverment  and  used 

exclusively  by  them  to  protect  people  in  their 
transactions...........*.*.. . . . (  ) 

(e)  a  technique  used  by  machinists  a nd  druggists  etc 
to  determine  precisely  minute  amounts  of 

sub  stance  . . . ) 

IX  3 «  The  atmosphere 

ja)  is  the  best  known  conveyor  of  sound. »»•..••.»••»(  ) 
,b)  is  of  value  only  in  that  it  prevents  loss  of  heat 

from  the  earth . ) 

(o)  differs  from  water  and  earth  in  that  it  has  no 

weight . . . . . . . **»(  ) 

(d)  has  been  estimated  to  extend  about  100  miles 
above  the  surface  of  the  earth. ................. (T) 

(e)  is  of  the  same  density  at  all  levels  from  the 

earth  . . *  * . . (  ) 
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4*  An  aeroplane  is  able  to  stay  in  the  air  because 

(a)  the  air  column  under  it  supports  it  *•......*  (  ) 

(b)  the  pressure  under  the  wings  is  greater  than 

that  above  the  wings  as  a  result  of  the  speed 
and  shape  of  the  wing . a(T) 

(c)  the  weight  of  the  whole  machine  is  less  than 

that  of  an  equal  volume  of  air . * . (  ) 

(d)  the  air  current  from  the  propeller  overcomes 

the  force  of  gravity . . . * *  (  ) 

(e)  as  stated  in  Newton’s  first  law  of  motion 

*a  body  continues  in  its  state  of  rest  or 
of  uniform  motion  in  a  straight  line  unless 
it  be  compelled  by  some  external  force  to 
change  that  state  *  . . * . » . . . . . (  ) 


IX  5*  Boyle’s  Law  states  that 

(a)  for  a  given  mass  of  gas  the  volume  varies  direct¬ 
ly  as  the  pressure  which  is  applied. ....•»** (  ) 

(b)  for  a  given  mass  of  gas  the  volume  varies  direct¬ 
ly  as  the  absolute  temperature  of  the  gas..,(  ) 

(c)  for  a  given  mass  of  gas  the  volume  varies  inverse¬ 
ly  as  the  pressure  which  is  applied* . (T) 

(d)  for  a  given  mass  of  gas  the  volume  varies  inverse¬ 
ly  as  the  absolute  temperature  of  the  gas.*.{  ) 

(e)  for  a  given  mass  of  gas  the  absolute  temperature 
varies  directly  as  the  pressure  which  is 


applied  . . . •  • .  *  (  ) 

6.  When  drinking  through  a  straw  the  liquid  is 

(a)  pulled  up . * . »•«••*••»»•••»»»•(  ) 

(bJ  pushed  up*.,. . ...♦*... . IT) 

(e)  attracted...*.*....*.*.....* . .****.*..»•(  ) 

(d)  repelled*. . . . »....**. . •  •••(  ) 

(e )  sucked  up* . *»**.*.♦  . ••*•»••••••(  ) 


7*  A  chimney  is  placed  on  a  coal  oil  lamp 

(a)  for  ornamentation. . . *•*.***..•*••*(  ) 

(b)  to  make  the  light  more  intense . •*•••(  ) 

f  e )  to  make  the  flame  burn. . (  ) 

Id)  to  create  a  draft* .♦.*...»*.••.*.•*•••*••♦•• (T) 

(e )  to  save  oil. . . . *....♦...•••**•..*•*••*(  ) 

Till  8*  Deserts  are  frequently  found  on  the  leeward  side  of 
mountains  because 

(a)  the  moisture -laden  atmosphere,  after  passing  over 

the  mountains,  comes  down  the  other  side  into  a 
region  of  greater  atmospheric  pressure,  the  moisture 
is  condensed  and  falls  as  rain . .»..*.*(  ) 

(b)  there  is  no  vegitation  here  to  attract  moisture 

or  rain . . ) 

(c)  the  sun’s  rays  strike  this  region  more  directly, 

thus  it  is  hot  and  dry  here . . . *  *  •»  (  ) 

(&)  the  atmosphere  which  passes  over  the  mountains  is 
saturated  with  water  vapor  at  those  conditions  of 
low  temperature  and  pressure,  but  it  comes  into  a 
high  pressure  region  and  its  ability  to  hold 
moisture  is  increased,  so  these  are  drying  winds  (TJ 


f 
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(e)  the  air  which  strikes  that  region  has  lost  most 
of  its  moisture  in  passing  over  the  cold  region 
of  the  mountains,  and  its  moisture  holding  abilities 
are  increased  when  it  comes  into  the  warmer  region 
of  the  other  side,  so  they  are  drying  winds... (T) 

X  9,  Prom  the  standpoint  of  respiration  among  animals, 
insects  are  characterized  by  being 

!a)  tube  breathers. . . 

b )  skin  breathers . . . ...... . 

c  )  gill  breathers . . . . . 

d)  double  breathers* . . . 

e )  lung  breathers. . . . 

IX  10. Fish  cannot  live  in  ponds  where  refuse  is  thrown 
because 

a)  they  cannot  get  sufficient  food... . ...(  ) 

b)  certain  essential  foods  cannot  exist  in  such  a 

pond . . . . . . . (  ) 

(c)  they  are  poisoned  by  the  products  of  the  decay 

of  the  refuse . . . . .  (  ) 

(d)  the  oxygen  supply  in  the  water  is  all  used  up 

in  the  process  of  decomposing  the  refuse . .(T) 

(e)  there  is  so  much  carbon  dioxide  formed  when 
refuse  decays  that  it  forces  oxygen  out  of  the 
water  (it  may  be  seen  rising  in  bubbles) (  ) 


X 


11. The  two  classes  of  artificial  systems  of  ventilation  are 


(a 

1  the  draft  system  and  the  no  draft  system......! 

S  \ 

(b 

)  the  natural  and  by  fan . . .  1 

l 

(c 

I  by  window  and  by  mechanical  means. . . 1 

[  ) 

(d 

I  the  propulsion  system  and  aspiration  system...! 

T) 

(e ; 

)  the  conduction  aand  convection  systems . ..1 

[  ) 

VIII  12. The  simplest  and  best  means  of  ventilating  a  room  is 
(a)  by  electric  fans.. . . . **♦( 


(b)  by  means  of  a  pipeless  furnace.. . ) 

(cj  by  steam  radiators . ...........................  I  ) 

(d)  by  open  w indows. ..............................  (T) 

(e)  by  suction  fans  from  one  room  to  another (  ) 

13. The  weight  of  moisture  or  water  vapor  contained  in  a 
cubic  foot  of  air  is  called  the 

(a )  absolute  humidity . . . .  •  •  •  ( T) 

ib)  degree  of  saturation . . . . . (  ) 


(d )  density . . . . . ( 

( e )  c oncentrati on . 


X  14 .Furnaces  generally  have  a  water  pan  to 

(a)  cool  the  air  which  circulates  through  the  house. ( 

(b)  increase  the  humidity  of  the  air. ............... (T 

(c)  free  the  air  from  dust  before  it  passes  through 

the  house . . . 

(d)  increase  the  oxygen  content  in  the  air......... 

(e)  prevent  damage  to  the  furnace.... . . 


t 
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15.  Water  rises  around  the  edges  in  a  glass  container 
because  of  the  phenomenon  known  as 

)  osmosis.... . . . 

Lb  )  cohesion.  . . . . . 

c;  sublimation.. . . . 

d)  capillarity.... . . . .....(T 

(e)  surface  tension.. . . . 

IX  16.  A  balloon  will  not  rise  unless 

(a)  its  weight  be  less  than  the  weight  of  an  equal 

mass  of  water.......... . . . „(  ) 

(b)  its  weight  be  less  than  the  weight  of  an  equal 

volume  of  air . . .................... (T ) 

(c)  its  weight  be  less  than  that  of  an  equal 

volume  of  water . . . ...... 

d)  it  contains  heated  gases................. 

e)  its  specific  gravity  be  less  than  one.....( 

XII  17.  Water  is  said  to  be  hard  if  it 

a)  contains  finely  divided  particles  of  dirt 
'b)  has  an  extremely  high  boiling  point...... 

c|  contains  any  dissolved  mineral........... 

d)  is  frozen. . . . .a................. 

(e)  contains  dissolved  calcium  salts. ......... (T, 

IX  18.  Engineers  try  to  get  soft  water  for  steam  chests 
and  boilers  because 

)  it  has  a  lower  boiling  point..*..... . 

b)  it  has  a  higher  boiling  point . . 

c)  it  is  free  from  dirt . . . (  ) 

,d)  it  doesn’t  leave  a  deposit  or  scale  in  the 

boiler  when  it  evaporates.. . . . (T) 

(e)  has  less  weight  and  so  vaporizes  easier...  (  ) 


Test  III  (b) 


IX  1.  By  parallax  is  meant 

(a )  an  inverted  image  . . . .••••..•••(  ) 

(b )  the  rule  that  states  that  parallel  lines 

never  meet . . . ..(  ) 

(c)  the  apparent  change  in  position  of  an  object 
due  to" a  change  in  the  position  of  the 

ob  server . .  •••••(  T ) 

(d)  the  rule  in  geometry  which  states  that  the 
opposite  sides  of  a  parallelogram  are  equal  (  ) 

(e)  the  law  in  optics  which  states  that  light 
always  travels  in  straight  lines..........*.!  ) 

IX  2.  To  accurately  measure  the  diameter  of  a  small  steel 
ball  one  should  use 

(a)  a  foot  rule  graduated  in  tenth’s  of  inches..!  ) 

(b )  a  flexible  steel  tape (  ) 

(c)  the  displacement  of  water  in  a  graduated 

cylinder . . .................I  } 
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X 


(d)  a  micrometer 

(e )  a  microscope 

3*  Air  expands  on  heating  because  of  the 

'a.)  greater  distance  between  the  molecules. .. (  ) 

b)  decreased  energy  of  the  molecules  in  the 

air . . . (  ) 

c)  larger  size  of  the  molecules  in  the  air.»(  ) 

d)  greater  velocity  of  the  molecules  in  the 

air. . . (T) 

(e)  increased  number  of  molecules  in  the  air.(  ) 


4.  Balloons  which  have  been  a dequately  filled  and  the 
neck  securely  sealed,  must  be  filled  again  before 
again  before  very  many  hours,  even  though  there 
has  been  no  damage  done  to  the  balloon  fabric. 

This  is  because 

(a)  some  of  the  gas  is  lost  through  diffusion 

through  the  fabric . . . (T) 

(b)  on  ascending  the  gas  is  cooled  and  contracts 
leaving  the  balloon  notcompletely  filled. (  ) 

(c)  the  gas  becomes  heavier  as  it  ages  and  must 

be  diluted  with  fresh  gas...... . .(  ) 

(d)  the  moisture  condenses  on  the  dust  particles 

in  the  balloon  thus  causing  it  to  be  heavier  (  ) 

(e)  heavier  gases  and  the  moisture  of  the  atmospheric 
diffuse  into  the  balloon. (  ) 


IX 


X 


5.  Atmospheric  pressure  is  about 

(a)  15  pounds  per  square  centimeter 


b)  15  pounds  per  square  inch. ............... (T 

cj  15  pounds  per  square  foot . »•( 

d)  32  pounds  per  square  inch.. . .( 

e)  32  pounds  per  square  foot........... . ( 


6#  Some  people  find  they  have  a  pain  in  the  head,  over 
the  eyes  and  ears  or  a  nosebleed  when  going  up  high 
mountains.  This  is  because  of 

(a)  the  high  atmospheric  pressure . ) 

fb)  the  low  atmospheric  pressure ............. (T) 

(c)  the  presence  of  injurious  gases  in  higher 

altitudes. . . i 

(d)  the  extreme  cold  of  these  high  altitudes.!  ) 

(e)  the  nervous  strain  attending  long  and 
dangerous  climb s ) 


7.  The  four  most  abundant  constituents  of  air  (exclud¬ 
ing  water  vapor)  are  4  _ 

!a]  hydrogen,  helium,  nitrogen  and  carbon  dioxide.!  ) 
b)  nitrogen,  carbon  dioxide,  oxygen  and  me thane ., (  ) 
cj  nitrogen,  oxygen,  hydrogen,  carbon  dioxide....!  ) 
d)  carbon  dioxide,  niton,  oxygen,  inert  gases. ... (  ) 
e)  nitrogen,  oxygen,  s,rgon,  carbon  dioxide .......  (T) 


J  )  - 
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VIII  8.  Iron  bridges  are  painted  because . 

(a)  it  improves  the  appearance  of  them**.... 
lb)  they  are  more  easily  seen . . . 

(c)  it  assists  the  various  parts  to  contract 
and  expand  with  changes  in  temperature  * , . (  ) 

(d)  it  prevents  the  iron  from  rusting. ....... (t) 

(e)  it  protects  the  iron  from  the  effect  of 

dust  and  hail  storms . . . .(  ) 

XII  9.  Green  leaves  are  often  called  *the  food  factories 
of  the  world*  because 

(a)  they  manufacture  large  quantities  of  important 

proteins. . . . . . . . .  (  ) 

(b)  they  contain  large  amounts  of  water  in  a 

form  most  beneficial  to  man . ) 

(c)  they  are  the  only  source  of  the  vitamins 

required  by  man . ) 

(d)  they  are  our  chief  source  of  fats . (  ) 

(e)  of  the  carbohydrates  manufactured  here...(T) 

VIII  10.  We  get  the  same  results  in  increasing  the  fertility 
of  a  piece  of  land  by  apptying  to  it  Chile  saltpeter 
( sodium  nitrate)  as  by  planting  clover  or  alfalfa 
and  plowing  the  green  crop  into  the  soil  because 

(a)  in  both  cases  we  pulverise  the  soil ) 

(b)  both  treatments  add  available  nitrogen  to 

the  soil........... . (T| 

(c)  both  treatments  make  the  soil  less  acid. . (  ) 

(d)  the  moisture -holding  properties  of  the 

soil  are  increased  in  both  cases.. . (  ) 

(e)  the  effects  are  not  the  same... . ..(  ) 


VIII  11.  A  cubic  foot  of  pure  water  weighs  about 

(a)  one  pound . . . . . . . ..( 

ten  pounds. . . . . 

thirty- two  pounds . . . . .  *  ( 

sixty-two  and  one -half  pounds. ...........  IT 

one  hundred  and  forty-four  pounds........! 

A  red  blood  cell  when  placed  in  a  concentrated 
salt  solution 

is  not  changed . . .  ( 

b  )  increases  in  size  ........................ ( 

c)  decreases  in  size.......... . .........(T 

d)  loses  its  color... 

e)  becomes  quite  hard 

15*  Great  pressures  may  be  developed  by  a  hydraulic  press 
because  of 


i 


(a) 

(e) 


the  extreme  compressibility  of  water. •  • « < 

water  has  weight . * . .  .  ■ 

the  great  force  developed  by  a  stream  of 
water  falling  from  a  high  level  to  a  low 
level ) 
the  fact  that  it  transmits  pressure  equally 

and  undiminished . . . . . .  (T  ) 

the  fact  that  water  rises  in  a  glass  tube!  ) 


T 


t 


IX 


IX 


14*  The  easiest  and  cheapest  way  to  get  power  from  water  i 

(a)  to  have  it  run  a  turbine  or  water  wheel.*.  (T) 

(b)  to  use  it  in  a  steam  engine.. . ) 

(c)  to  make  use  of  the  osmotic  pressure  of 

aqueous  solutions . . . ) 

(d)  put  it  through  a  force  pump...* . . .  <»  {  > 

(e)  by  electrolysis. . . . ) 


15. 


Water  and  dissolved  foods  enter  the 
plant  by 

(a)  capillarity . . 

lb)  osmosis...... . . 

( e )  force  of  atmospheric  pressure.. 

(d)  suction....... . . 

(e)  surface  tension . . . . . .  „ 


roots  of  a 


.  • . 


(T 

( 


X 


16. 


best  source  of  water  for  town  and  city  use  is 


a  rive  . . . . 

a  lake . . . . . .  ( 

a  deep  well . . . . 

a  mountain  stream,  . . . . (T 

snow  and  rain a,...,...,..,.,,.....,, . .  ( 


Chlorination  of  water 

(a)  makes  it  unisonous . . . . 

[  ) 

(b  ) 

kills  bacteria. . . 

T) 

c ) 

removes  dust  and  dirt ......... 

( 

(d) 

make s  it  soft 

t  \ 

(e ) 

makes  it  chemically  pure ...... 

'  \ 

IX  18.  A  general  term  for  any  living  thing  is 

( a )  plant . . . . ) 

(b  }  larva  . . . . . . . 

( c  i  animal . . . . . . . 

(d)  organism . . . T 

( e  )  mammal . . . ••.•«.••••••( 


Distribution  of  Scores  in  the  Different  Grades. 

The  frequency  distribution  of  scores  or  number  of  items 
correct  on  Tests  III  (a)  and  Test  III  (b)  in  each  grade  is 
given  in  the  following  tables  and  graphs.  The  arithmetic 
mean  score,  M,  and  number  of  cases  or  number  of  pupils  in 
each  grade  answering  the  test,  N,  are  also  indicated.  The 
amount  of  improvement  as  measured  by  these  tests  from  one 
grade  to  the  next  as  well  as  the  distribution  and  range  of 
scores  in  each  grade  is  clearly  indicated. 
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TABLE  IX 


FREQUENCY  DISTRIBUTION  OF  SCORES  ON  TEST  III  (a) 


Sc  ore ,  or  No • 
of  Items  Correct 

Grade 

VIII 

Grade 

IX 

Grade 

X 

Grade 

XI 

Grade 

XII 

1 

2 

3 

1 

3 

9 

1 

1 

4 

16 

2 

1 

1 

1 

5 

21 

6 

2 

3 

1 

6 

14 

12 

5 

0 

5 

7 

4 

10 

14 

7 

4 

8 

4 

14 

12 

13 

5 

9 

17 

15 

7 

5 

10 

21 

20 

9 

13 

11 

7 

12 

9 

8 

12 

11 

5 

4 

8 

13 

6 

8 

8 

6 

14 

3 

6 

4 

5 

15 

2 

3 

10 

16 

1 

2 

2 

17 

18 

N 

71 

110 

104 

71 

73 

Frequency 
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FIGURE  5. 

FREQUENCY  DISTRIBUTION  OF  SCORES  BY  GRADES 


ON  TEST  III  (a) 


N  -  71 
M  -  5.2 


N  -  110 
M  -  9.0 


N  -  104 
M  -9.6 


N  -  71 
M  -  10.0 


N  -  73 

M  -  10.9 


<S  ■ 


■a. 


r ; 


„ 


—89- 

TABLE  X 


FREQUENCY  DISTRIBUTION  OF  SCORES  ON  TEST  III  (b ) 


Score,  or  No.  Grade  Grade  Grade  Grade  Grade 

of  Items  Correct  Till  IX  X  XI  XII 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

N 


2 

4 


9 

1 

13 

2 

3 

20 

4 

6 

18 

11 

10 

1 

16 

13 

3 

3 

1 

13 

17 

10 

7 

2 

5 

9 

16 

7 

1 

2 

9 

15 

9 

12 

2 

7 

9 

10 

9 

2 

3 

10 

10 

6 

3 

5 

9 

4 

4 

9 

7 

3 

1 

7 

3 

4 

1 

1 

106 

78 

95 

70 

54 

Frequency 
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FXGURE  6. 

FREQUENCY  DISTRIBUTION  OF  SCORES  BY  GRADES 
ON  TEST  III  (b) 


5*9 


70 
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Percentage  Frequency  of  Answers  to  Questions. 

The  following  tables  give  the  percentage  frequency 
with  which  each  of  the  five  choices  was  given  as  the  correct 
answer  to  each  question  by  the  different  grades.  The  number 
of  cases  or  number  of  pupils  answering  the  test,  U,  is  given 
in  each  case*  In  the  tabulation  the  answers  are  given  as 
answer  1,  2,  3,  4  and  5  representing  the  five  choices  a,  b, 
c,  d  and  e  for  completion  of  the  statement. 
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TABLE  XI 


TEST  III  (a)  GRALE  VIII  B  =  71 


Question 

Humber 

Answer  Humber 

Ho  Answer 

1 

2 

3 

4 

5 

1 

2.8 

7.0 

43.6 

14.1 

12.7 

19.7 

2 

55.0 

11.3 

16.8 

4.2 

5.6 

7.0 

3 

9.9 

12.7 

33.8 

16.9 

18.3 

8.4 

4 

1.4 

26.8 

8.4 

56.4 

2.8 

4.2 

5 

9.9 

7.0 

18.3 

2.8 

12.7 

49.4 

6 

5.6 

2.8 

2.8 

1.4 

87.4 

0.0 

7 

0.0 

56.4 

14.1 

26.8 

2.8 

0.0 

8 

9.9 

5.6 

11.3 

7.0 

63.4 

2.8 

9 

26.8 

22.5 

4.2 

1.4 

29.6 

15.5 

10 

4.2 

2.8 

24.0 

26.8 

40.9 

1.4 

11 

7.0 

35.8 

31.0 

14.1 

5.6 

8.4 

12 

2.8 

2.8 

1.4 

87.4 

5.6 

0.0 

13 

9.9 

21.1 

5.6 

24.0 

8.4 

31.0 

14 

12.7 

18.3 

26.8 

35.2 

4.2 

2.8 

15 

19.7 

1.4 

2.8 

14.1 

32.4 

29.6 

16 

0.0 

40.8 

1.4 

45.0 

8.4 

4.2 

17 

4.2 

8.4 

39.4 

22.5 

21.1 

4.2 

18 

4.2 

11.3 

7.0 

49.3 

24.0 

4.2 

ns st  in 

(a)  GRALE  IX 

H 

«  no 

Question 

Humber 

Answer  Humber 

Ho  Answer 

1 

2 

3 

4 

5 

1 

34.6 

21.0 

22.8 

1.8 

19.1 

0.9 

2 

13.7 

3.6 

75.5 

3.6 

0.9 

2.6 

3 

22.8 

8.2 

0.9 

65.5 

0.9 

1.8 

4 

17.3 

34.6 

11.8 

31.9 

1.8 

2.6 

5 

13.7 

6.4 

70.0 

4.6 

4.6 

1.8 

6 

3.6 

38.2 

0.9 

0.9 

56.4 

0.0 

7 

0.0 

45.5 

13.7 

39.2 

0.9 

0.9 

8 

9.1 

1.8 

5.5 

5.5 

76.5 

1.8 

9 

39.2 

27.3 

0.9 

0.0 

25.5 

7.3 

10 

2.6 

8.2 

6.4 

61.9 

17.3 

3.6 

11 

9.1 

8.2 

14.6 

17.3 

45.5 

5.5 

12 

7.3 

1.8 

8.2 

78.3 

3.6 

0.9 

13 

10.9 

77.3 

6.4 

77.4 

1.8 

6.4 

14 

11.8 

43.7 

14.6 

18.2 

6.4 

5.5 

15 

10.0 

5.5 

0.9 

38.3 

40.0 

6.4 

16 

1.8 

72.9 

0.0 

19.1 

3.6 

2.6 

17 

1.8 

7.3 

31.0 

10.0 

42.8 

7.3 

18 

6.4 

10.9 

2.6 

57.4 

15.5 

7.3 

93 


TEST  III  (a) 


GRADE  X 


N  =  104 


Question  Number 


Answer  Number 
2  3  4 


No  Answer 


1 

35.5 

18.3 

33.6 

1.0 

10.6 

1.0 

2 

14.4 

6.7 

62.5 

10.6 

2.9 

2.9 

3 

27.9 

6.7 

3.8 

55.7 

1.9 

3.8 

4 

15.4 

30.7 

9.6 

34.6 

5.8 

3.8 

5 

11.5 

7.7 

67.3 

6.7 

4.8 

1.9 

6 

4.8 

32.7 

1.9 

7.7 

52.0 

1.0 

7 

0.0 

52.8 

8.7 

37.4 

0.0 

1.0 

8 

10.6 

3.8 

11.5 

4.8 

66.2 

2.9 

9 

57.6 

33.6 

0.0 

2.9 

2.9 

2.9 

10 

8.7 

16.3 

54.7 

19.2 

1.0 

11 

3.8 

2.9 

7.7 

51.0 

30.7 

3.8 

12 

6.7 

3.8 

9.6 

69.2 

9.6 

1.0 

13 

21.1 

22.1 

25.9 

28.8 

0.0 

1.9 

14 

1.0 

91.4 

1.9 

2.9 

1.9 

1.0 

15 

2.9 

11.5 

3.8 

51.0 

26.9 

3.8 

16 

1.0 

75.0 

1.0 

7.7 

11.5 

3.8 

17 

1.9 

10.6 

42.3 

1.9 

38.4 

4.8 

18 

19.2 

1.9 

3.8 

65.4 

5.8 

3.8 

TEST  III 

(a) 

GRADE 

XI 

N  ■  71 

Que  sti  on 

Number 

Answer  Number 

No  Answer 

1 

2 

3 

4 

5 

1 

16.9 

14.1 

45.0 

5.6 

15.5 

4.7 

2 

15.5 

2.8 

67.5 

11.3 

1.4 

1.4 

3 

22.5 

7.0 

5.6 

53.5 

4.2 

7.0 

4 

4.2 

31.0 

9.9 

40.9 

9.9 

4.2 

5 

15.5 

8.4 

63.5 

2.8 

4.2 

5.6 

6 

2.8 

35.2 

2.8 

4.2 

55.0 

0.0 

7 

0.0 

43.9 

2.8 

43.7 

4.2 

1.4 

8 

7.0 

2.8 

2.8 

9.9 

77.5 

0.0 

9 

50.7 

31.0 

0.0 

4.2 

11.3 

2.8 

10 

0.0 

4.2 

8.4 

74.5 

9.9 

2.8 

11 

2.8 

0.0 

11.3 

38.0 

40.8 

7.0 

12 

4.2 

144 

4.2 

67.6 

7.0 

1.4 

13 

16.9 

15.5 

49.3 

16.9 

0.0 

1.4 

14 

0.0 

87.8 

8.4 

1.4 

1.4 

0.0 

15 

2.8 

15.5 

2*8 

42.3 

32.4 

4.2 

16 

0.0 

84.5 

0.0 

5.6 

8.4 

1.4 

17 

1.4 

2.8 

45.0 

2.8 

45.0 

2.8 

18 

4.2 

1.4 

0.0 

90.0 

2.8 

4.2 
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TBST  III  (a)  GRADE  XII  U  =  73 


Question  Humber  Answer  Humber  Ho  Answer 


1 

2 

3 

4 

5 

1 

57.5 

0.0 

20.5 

0.0 

20.5 

1.4 

2 

11.0 

0.0 

82.3 

2.7 

2.7 

1.4 

3 

26.0 

5.5 

1.4 

64.5 

0.0 

2.7 

4 

6.9 

43.9 

6.9 

34.3 

6.9 

1.4 

5 

19.2 

6.9 

70.0 

0.0 

1.4 

2.7 

6 

2.7 

24.7 

4.1 

0.0 

67.0 

1.4 

7 

0.0 

45.2 

4.1 

45.2 

1.4 

4.1 

8 

5.5 

0.0 

0.0 

8.2 

86.4 

0.0 

9 

48.0 

35.6 

0.0 

4.1 

9.6 

2.7 

10 

4.1 

5.5 

4.1 

65.8 

19.2 

1.4 

11 

9.6 

4.1 

5.5 

24.7 

50.7 

5.5 

12 

8.2 

0.0 

5.5 

75.5 

8.2 

1.4 

13 

16.5 

15.1 

38.4 

21.9 

2.7 

5.5 

14 

94.5 

0.0 

2.7 

2.7 

0.0 

15 

1.4 

17.8 

1.4 

48.0 

27.4 

4.1 

16 

0.0 

90.5 

1.4 

4.1 

2.7 

1.4 

17 

0.0 

2.7 

23.3 

0.0 

72.5 

1.4 

18 

6.9 

2.7 

0.0 

83.5 

2.7 

4.1 
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TABLE  XII 


TEST  III  Ob)  GRAIE  VIII  N  =  106 


Question  Humber 

1 

Answer  Humber 

2  3  4 

5 

Ho  Answer 

1 

6.6 

36.8 

12.3 

25.5 

9.5 

9.5 

2 

3.8 

53.8 

9.5 

30.2 

0.9 

1.9 

3 

16.0 

15.1 

18.8 

11,3 

27.4 

11.3 

4 

15 .1 

59.5 

13.2 

1.9 

6.6 

3.8 

5 

12.3 

32.0 

23.6 

15.1 

5.7 

11.3 

6 

39.8 

40.5 

4.7 

6.6 

8.5 

0.0 

7 

2.8 

6.6 

71.7 

7.5 

5.7 

5.7 

8 

5.7 

4.7 

12.3 

72.6 

4.7 

0.0 

9 

24.5 

25.5 

12.3 

0.0 

33.0 

4.7 

10 

17.0 

55.5 

3.8 

13.2 

7.5 

3.8 

11 

0.9 

5.7 

15.1 

73.5 

0.0 

3.8 

12 

3.8 

7.5 

8.5 

48.1 

22.7 

9.5 

13 

9.5 

14.2 

34,0 

24,5 

8.5 

9.5 

14 

44.4 

6.6 

6.6 

5.7 

33.0 

3.8 

15 

10.4 

17.9 

6.6 

53.8 

3.8 

7.5 

16 

66.0 

0.0 

7.5 

23.6 

2.8 

0.0 

17 

1.9 

38.7 

4.7 

2.8 

43.4 

8.5 

18 

13.2 

5.7 

11.3 

43.4 

18.9 

7.5 

Tiii  ST  XXX 

(*) 

GRADE  IX  I  s  78 

Question 

Humber 

1 

Answer  Number 

2  3  4 

Ho 

5 

Answer 

1 

0.0 

7.7 

89.7 

1,3 

1.3 

0.0 

2 

1.3 

11.5 

25.6 

57.6 

0.0 

3.8 

3 

50,0 

6.4 

10.2 

20.5 

6.4 

6.4 

4 

2.6 

73.0 

2.6 

5.1 

1.3 

15.4 

5 

2.6 

78.2 

3.8 

6.4 

3.8 

5.1 

6 

39.7 

43.5 

1,3 

3.8 

5.1 

6.4 

7 

7.7 

11.5 

62.8 

5.1 

9.0 

3.8 

8 

0.0 

0.0 

1.3 

97.5 

0.0 

1.3 

9 

23.1 

18.0 

15.4 

2.6 

17.9 

23,1 

10 

7.7 

41.0 

2.6 

11.5 

9.0 

28.2 

11 

2.6 

7.7 

9.0 

73,0 

1.3 

6.4 

12 

3.8 

0.0 

3.8 

30.7 

17.9 

43.5 

13 

12,8 

12.8 

12.8 

24.3 

11.5 

25.6 

14 

52.8 

6.4 

1.3 

19.2 

11.5 

7.7 

15 

6.4 

73.0 

1.3 

5.1 

4.8 

10.2 

16 

23.1 

3.8 

29.5 

39.7 

0.0 

3.8 

17 

3.8 

41,1 

2.6 

2.6 

26,9 

17.9 

18 

2,6 

5.1 

16.7 

52.5 

10.2 

12.8 

TEST  III  (b) 


96 


G RAISE  X  H  =  95 


Question  Humber  Answer  Humber  Uo  Answer 


1 

2 

3 

4 

5 

1 

4.2 

11.6 

51.6 

3.2 

2.1 

27.4 

2 

0.0 

11.6 

24.2 

64.2 

0.0 

0.0 

3 

25.3 

6.3 

4.2 

51.6 

2.1 

10.5 

4 

24.2 

60.0 

1.1 

1.1 

2.1 

11.6 

5 

4.2 

60.0 

9.5 

11.6 

4.2 

11.6 

6 

34.8 

59.0 

0.0 

2.1 

0.0 

4.2 

7 

1.1 

5.5 

79.8 

3.2 

9.5 

4.2 

8 

1.1 

1.1 

3.2 

92.6 

0.0 

2.1 

9 

30.5 

5.5 

20.0 

0.0 

29.5 

14.7 

10 

4.2 

62.1 

0.0 

3.2 

5.5 

25.3 

IX 

9.5 

16.8 

2.1 

65.3 

0.0 

6.3 

12 

4.2 

8.4 

13.7 

25.3 

10.5 

39.0 

13 

14.8 

1.1 

8.4 

57.9 

1.1 

16.8 

14 

60.0 

6.3 

2.1 

10.5 

10.5 

10.5 

15 

15.8 

78.0 

0.0 

1.1 

0.0 

5.5 

16 

22.1 

4.2 

32.6 

36.8 

0.0 

4.2 

17 

0.0 

63.2 

1.1 

4.2 

16.8 

14.7 

18 

3.2 

0.0 

12.7 

65.3 

11.6 

8.4 

TEST  III  (b)  GRADE  XI  H  =  70 


Question  Humber 

Answer  Humber 

Ho  Answer 

1 

2 

3 

4 

5 

1 

2.9 

12.9 

38.6 

2.9 

15.7 

27.1 

2 

0.0 

12.9 

12.9 

71.5 

0.0 

2.9 

3 

10.0 

4.3 

1.4 

89.2 

0.0 

0.0 

4 

30.0 

58.5 

2.9 

0.0 

2.9 

5.7 

5 

2.9 

70.0 

8.6 

8.6 

0.0 

10.0 

6 

30.0 

65.5 

0.0 

2.9 

0.0 

1.4 

7 

4.3 

0.0 

70.0 

4.3 

21.4 

0.0 

8 

0.0 

0.0 

100.0 

0.0 

0.0 

0.0 

9 

27.1 

4.3 

15.7 

0.0 

45.7 

7.2 

10 

0.0 

94.3 

0.0 

0.0 

4.3 

1.4 

11 

2.9 

1.4 

4.3 

90.0 

0.0 

1.4 

12 

7.2 

12.9 

17.2 

21.4 

20.0 

21.4 

13 

11.4 

2.9 

8.6 

68.5 

1.4 

7.2 

14 

75.6 

2.9 

0.0 

0.0 

12.9 

8.6 

15 

11.4 

81.4 

0.0 

0.0 

0.0 

7.2 

16 

28.5 

4.3 

27.1 

31.4 

1.4 

7.2 

17 

1.4 

72.8 

0.0 

1.4 

14.3 

10.0 

18 

1.4 

0.0 

11.4 

71.5 

7.2 

8.6 
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TEST  III  (t>) 

GRATE 

XII 

H  = 

54 

Question  dumber 

1 

Answer  Humber 

2  3  4 

5 

Ho  Answer 

1 

3*7 

11.1 

68.5 

1.9 

3.7 

11.1 

2 

0.0 

11.1 

9.3 

79.5 

0.0 

0.0 

3 

12.9 

0.0 

0.0 

81.5 

0.0 

5.6 

4 

24.0 

70.3 

0.0 

1.9 

0.0 

3.7 

5 

3.7 

59.2 

5.6 

14.8 

7.4 

9.3 

6 

22.2 

77.8 

0.0 

0.0 

0.0 

0.0 

7 

1.9 

5.6 

61.0 

11.1 

18.5 

1.9 

8 

1.9 

0.0 

0.0 

98.0 

0.0 

0.0 

9 

7.4 

3.7 

16.6 

0.0 

64.7 

7.4 

10 

0.0 

98.0 

0.0 

1.9 

0.0 

0.0 

11 

0.0 

5.6 

3.7 

87.0 

0.0 

3.7 

12 

11.1 

1.9 

22.2 

29.6 

20.4 

14.8 

13 

11.1 

3.7 

11.1 

70.3 

0.0 

3.7 

14 

81.5 

0.0 

0.0 

3.7 

12.9 

1.9 

15 

3.7 

96.2 

0.0 

0.0 

0.0 

0.0 

16 

27.7 

1.9 

24.3 

35.2 

0.0 

1.9 

17 

1.9 

72.1 

0,0 

5.6 

18.5 

1.9 

18 

0.0 

0.0 

3.7 

92.5 

0.0 

3.7 
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Q,uestions  "Learned”  in  Each  Grade 

The  questions  are  grouped  for  further  consideration 
as  in  Tests  I  and  II  on  the  basis  of  those  which  were  answer¬ 
ed  correctly  by  5($  of  the  pupils  in  a  grade  and  by  less  than 
50^  in  lower  grades*  Such  grouping  shows  more  clearly  which 
items  are  learned  in  each  grade.  In  the  tabulation  the  part 
of  the  test  (a)  or  (b)  is  indicated  on  the  left  side  and  then 
the  number  of  the  question  on  this  part  of  the  test.  The 
question  is  stated  again  for  convenience  and  the  choice 
accepted  as  the  correct  answer  is  indicated  by  a  *Tf  in  the 
right  margin  after  that  choice.  The  percentage  of  correct 
answers  in  each  grade  is  indicated  as  before  following  each 
question. 


Grade  VIII  Questions 


(a)  8.  Deserts  are  frequently  found  on  the  leeward  side  of 

mountains  because 

(a)  the  moisture  laden  atmosphere  after  passing  over 
the  mountains,  comes  down  the  other  side  into  a 
region  of  greater  atmospheric  pressure,  the 
moisture  is  condensed  and  falls  as  rain. ) 

(b)  there  is  no  vegation  here  to  attract  moisture 

or  rain  ) 

(c)  the  sun*s  rays  strike  this  region  more  directly 
thus  it  is  hot  and  dry  here ) 

(d)  the  atmosphere  which  passes  over  the  mountains 

is  saturated  with  water  vapor  at  those  conditions 
of  low  temperature  and  pressure,  but  it  comes  into 
a  high  pressure  region  and  its  ability  to  hold 
moisture  is  increased,  so  these  drying  winds. • ( T ) 

(e)  the  air  which  strikes  that  region  has  lost  most 
of  its  moisture  in  passing  over  the  cold  region 
of  the  mountains,  holding  abilities  are  increased 
when  it  comes  into  the  warmer  region  of  the  other 

side ,  so  they  are  drying  winds. . . . . . . (T) 

VIII  70.9jf,  IX  82. C$,  X  71. C$,  XI  87.4$,  XII  94.6^ 


(a) 


12.  The  simplest  and  best  means  of  ventilating  a  room  is 

I  a)  by  electric  f  ans. . . . .»»»•»».»•»»•*»  (  ) 

b)  by  means  of  a  pipeless  furnace......... . ) 

c  )  by  steam  radiators. . ) 

d|  by  open  windows... . ». . . . ...(T) 

e)  by  suction  fans  from  one  room  to  another ...... (  ) 

VIII  87.4f£,  IX  na.Zfo,  X  69. S^,  XI  61 .6% ,  XII  75.5^ 


J' '  J  ;;  j  ;:/■  j  .  ,  •' 

:  u 


... 


< 


C 


-99- 

(b)  8.  Iron  bridges  are  painted  because 

(a)  it  improves  the  appearance  of  them. . . (  ) 

(b )  they  are  more  easily  seen ) 

(c)  it  assists  the  various  parts  to  contract,  and 

expand  with  changes  in  temperature . ) 

(d)  it  prevents  the  iron  from  rusting. (T; 

(e)  it  protects  the  iron  from  the  effect  of  dust 

and  hail  storms . . ) 

VIII  72.6?;,  IX  97.5^,  X  92.6^,  XI  100^,  XII  98. ($ 

(b)  10.  We  get  the  same  results  in  increasing  the  fertility 

of  a  piece  of  land  by  applying  to  it  Chili  saltpeter 
{ sodium  nitrate)  as  by  planting  clover  or  alfalfa  and 
plowing  the  green  crop  into  the  soil  because 
la)  in  both  cases  we  pulverise  the  soil. (  ) 

(b)  both  treatments  add  available  nitrogen  to  the 

soil*  •  . . . . . . * . .  (T 

(c)  both  treatments  make  the  soil  less  acid. ••»...( 

(d)  the  moisture-holding  properties  of  the  soil  are 

increased  in  both  cases*  » *  *  . . •«•••••»..•(  ) 

(e)  the  effects  are  not  the  same . . . (  ) 

VIII  55. 5^,  IX  41. <$,  X  62.1$,  XI  94.3$,  XII  98.0$ 

(b)  11*  A  cubic  foot  of  pure  water  weighs  about 

ione  pound . . . . . . . .  ( 

ten  pounds . .  *  *  * . . *  * . , » . » . ( 

thirty-two  pounds 

sixty- two  and  one-half  pounds. (T 

one hundred  and  forty-four  pounds . 

VIII  73.5$,  IX  73  .$,  X  66. 3$,  XI  90.0$,  XII  87.0? 


The  first  four  of  these  questions  were  not  actual  facts 
discussed  in  the  General  Science  I  course  but  v/er@  related  ques¬ 
tions  of  a  practical  nature.  It  is  interesting  to  note  that  they 
were  answered  correctly  by  such  a  large  percentage  of  VIII  pupils. 
It  would  seem  to  indicate  that  these  questions  are  sufficiently 
elementary  or  common  that  they  are  fairly  generally  known.  It 
is  also  possible  with  the  exception  question  8,  Test  III  (b) 
that  they  have  entered  into  the  school  work  of  these  pupils.  The 
other  question,  11,  Test  III  (b)  is  remarkably  well  known,  likely 
because  of  it  coming  into  the  work  of  these  pupils  in  arithmetic. 


t 
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Grade  IX  Questions 


(a)  2 •  From  its  practical  values  measurement  may  be  defined  as 

(a)  the  process  of  finding  the  length  of  an  object  or 

article . ) 

(b)  a  complicated  process  of  determining  quantities 

of  goods  or  materials  which  is  used  in  all  major 
business  transactions*,, . t . ..*..**(  ) 

(c)  the  determining  of  the  size  of  anything  by  compar¬ 
ison  with  another  quantity  called  standard . . , .  ( T ) 

(d)  a  scheme  originated  by  the  government  and  used 
exclusively  by  them  to  protect  people  in  their 


transactions. . . . .  (  ) 

a  technique  used  by  machinists  and  druggists 
etc  to  determine  precisely  minute  amounts  of 
substance s. . . . (  ) 


VIII  16.8??,  IX  75.5??,  X  62.5??,  XI  67.5??,  XII  82.3?? 


(a)  3 «  The  atmosphere 

(a)  is  the  best  known  conveyor  of  sound. (  ) 

(b)  is  of  value  only  in  that  it  prevents  loss  of 
heat  from  the  earth ) 

(c)  differs  from  water  and  earth  in  that  it  has  no 

weight . . ) 

(d)  has  been  estimated  to  extend  about  100  miles 
above  the  surface  of  the  earth. ( T ) 

(e)  is  of  the  same  density  at  all  levels  from  the 
eatth ) 
VIII  16.???,  IX  65.5??,  X  55.7??,  XI  53.5??,  XII  64.5?? 

(a)  5.  Bovl@fs  Law  states  that 

(a)  for  a  given  mass  of  gas  the  volume  varies  directly 
as  the  pre ssure  which  i s  applied. .,»...»••••••(  ) 

(b)  for  a  given  mass  of  gas  the  volume  varies  directly 

as  the  absolute  temperature  of  the  gas., . (  ) 

(c)  for  a  given  mass  of  gas  the  volume  varies  inversely 
as  the  pressure  which  is  applied. ............. (T) 

(d)  for  a  given  mass  of  gas  the  volume  varies  inversely 

as  the  ab solute  temperature . ) 

(e)  for  a  given  mass  of  gas  the  absolute  temperature 
varies  directly  as  the  pressure  which  is  applied  (  ) 
VIII  18.3*?,  IX  70.0??,  X  67.3??,  XI  63.5??,  XII  70.0?? 


(a)  10.  Fish  cannot  live  in  ponds  where  refuse  is  thrown  because 

(a)  they  cannot  get  sufficient  food.,... . »..(  ) 

(b)  certain  essential  foods  cannot  exist  in  such  a 

pond . . . . . . (  ) 

(c)  they  are  poisoned  by  the  products  of  the  decay 

of  the  refuse ) 

(d)  the  oxygen  supply  in  the  water  is  all  used  up 

in  the  process  of  decomposing  the  refuse. ..... (T) 

(e)  there  is  so  much  carbon  dioxide  formed  when 
refuse  decays  that  it  forces  oxygen  out  of  the 
water  (it  may  be  seen  rising  in  bubbles)..,,..!  ) 
VIII  26.8??,  IX  61.9??,  X  54.7??,  XI  74.5??,  XII  05  .8?? 


J 


G) 
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(a)  16*  A  balloon  will  not  rise  unless 

(a)  its  weight  be  less  than  the  weight  of  an  equal 

mass  of  'water ........ . ) 

(b)  its  weight  be  less  than  the  weight  of  an  equal 

volume  of  air*.  . . . «.(T) 

(c)  its  weight  be  less  than  that  of  an  equal  volume 
of  water 4 ,,,,,  4 ,  (  ) 

d)  it  contains  heated  gases.  *  * (  ) 

e)  its  specific  gravity  be  less  than  one (  ) 
VIII  40.8$,  IX  72.9$,  X  75.0$,  XI  84.5$,  XII  90.5$ 

(a)  18.  Engineers  try  to  get  soft  water  for  steam  chests  and 
boilers  because 

I  a)  it  has  a  lower  boiling  point ............. . 

b)  it  has  a  higher  boiling  point. . . 

c)  it  is  free  from  dirt ..................... . 

d)  it  doesnH  leave  a  deposit  or  scale  in  the 

b oiler  when  it  evaporate s. ....................  fT) 

(e)  it  has  less  weight  and  so  vaporises  easier....!  ) 

VIII  49.3$,  IX  57*4$,  X  65.4$,  XI  90.0$,  XII  83.5$ 

(b)  1.  By  parallax  is  meant 

(a )  an  inverted  image ) 

(b)  the  rule  that  states  that  parallel  lines  never 

meet. . . . ) 

(c)  the  apparent  change  in  position  of  an  object 

due  to  a  change  in  the  position  of  the  observer  (T) 

(d)  the  rule  in  geometry  which  states  that  the 

opposite  sides  of  a  parallelogram  are  equal..... (  ) 

(e)  the  law  in  optics  which  states  that  light  always 
travels  in  straight  lines. ... ................... (  ) 

VIII  12.3$,  IX  89.7$,  X  51.6$,  XI  38.6$,  XII  68.5$ 


(b)  2.  To  accurately  measure  the  diameter  of  a  small  steel 

ball  one  should  use. 

a)  a  foot  rule  graduated  in  tenth* s  of  inches.... (  | 

b)  a  flexible  steel  tape (  ) 

c)  the  displacement  of  water  in  a  graduated 

cylinder . ) 

d)  a  micrometer. .................................  IT) 

e)  a  microscope . ) 

VIII  30.2$,  IX  57.6$,  X  64.2$,  XI  71.5$,  XII  79.5$ 

(b)  5.  Atmospheric  pressure  is  aboiit 

fa)  15  pounds  per  square  centimeter ( 
ib)  15  pounds  per  square  inch... . . . .  (T 

(c)  15  pounds  per  square  f oot ( 

(d)  32  pounds  per  square  inch . 

(e)  32  pounds  per  square  f oot ..................... ( 

VIII  32.0$,  IX  78.2$,  X  60.0$,  XI  70.0$,  XII  59.2^ 


(b)  14. 


The  easiest  and  cheapest  way  to  get  power  from  water  is 
fa)  to  have  it  run  a  turbine  or  water  wheel ....... fT) 

(b)  to  use  it  in  a  steam  engine (  ) 

(c)  to  make  use  of  the  osmotic  pressure  of  aqueous 

solutions. . . . .  •  ) 

(d )  put  it  through  a  force  pump . I  ) 

(e)  by  electrolysis........ . (  ) 

VIII  44.455,  IX  52.8% ,  X  '60.0^,  XI  75.6^,  XII  81.555 
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(b)  15*  Water  and  dissolved  foods  enter  the  roots  of  a  plant  by 

|a|  capillarity . . . . . } 

b)  osmosis . . . . . 

c)  force  of  atmospheric  pressure*.** . j 

d)  suction. .**•.,..  * . . . »...•*•.(  ) 

e)  surface  tension. •*••.•••••«••....••**•»* # . . (  ) 
VIII  17.9^,  IX  73*<$,  X  7 8*<$,  XI  81.4^,  XII  96.2^ 

(b)  18*  A  general  term  for  any  living  thing  is 

|a|  plant  . *•.*..*•♦**♦(  ) 

b)  larva* .•»•*»*•«•**•••••,»•••••• * . . . *....(  j 

c  )  animal . . . . .  * . ...*..»•..**.•..•**(  j 

d)  organism. ( T  j 

( e )  mammal . ..*.*(  ) 

VIII  43 . 4% ,  IX  52*5^,  X  65.3^,  XI  71.5^,  XII  92*5^ 


That  a  great  many  of  these  questions  on  this  test  should 
be  answered  by  Grade  IX  would  be  expected*  The  questions  are 
based  on  their  science  work  and  only  that  part  of  the  text  was 
covered  in  the  test  which  it  was  thought  a  Grade  IX  class  would 
have  covered  at  the  time  they  received  the  test*  It  is  interest 
ing  to  note  the  relatively  high  percentage  of  correct  answers  by 
Grade  VIII  on  such  questions  as  16  and  18  on  Test  III  fet)  and  14 
and  18  on  Test  III  (b).  A  good  many  of  these  pupils  seem  to 
have  acquired  some  information  or  ideas  on  these  subjects  which 
lie  outside  their  school  work. 

The  questions  10,  16  and  18  on  Test  III  (a)  and  2,  14 
and  18  on  Test  III  (b)  were  not  factual  items  in  the  text  but 
related  to  some  matter  in  the  course.  It  is  encouraging  to  note 
that  they  were  answered  correctly  by  over  half  the  Grade  IX 
pupils*  It  will  be  noted  however  that  they  are  answered  correct 
ly  by  fewer  pupils  than  are  the  other  questions  which  are  based 
on  facts  or  principles  stated  directly  in  the  text* 


■  i. 
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Grade  X  Questions 


(a)  9.  From  the  standpoint  of  respiration  among  animals, 

insects  are  characterized  by  being 

(a)  tube  breathers . . . . . . . (T) 

(b  )  skin  breathers . . . . . ,».„!(  ) 

(c)  gill  breathers . . . . . j 

(d)  double  breathers. . . .*.(  ) 

(e )  lung  breathers . ) 

VIII  26*8??,  IX  39.2??,  X  57.6^,  XI  50.7??,  XII  48.0?? 


(a)  11, 


The  two  classes  of  artificial  systems  of  ventilation  are 
(a)  the  draft  system  and  the  no  draft  system. . (  ) 

(c )  by  window  and  by  mechanical  means.  . . ) 

(d)  the  propulsion  system  and  the  aspiration  system  (T) 

(e)  the  conduction  and  convection  systems (  ) 
VIII  14.1??,  IX  17.3??,  X  51.0??,  XI  38.0 ??,  XII  24.7?? 


(a)  14.  Furnaces  generally  have  a  water  pan  to 

(a)  cool  the  air  which  circulates  through  the  house  ( 

(b)  increase  the  humidity  of  the  air. ............... (T 

(c)  free  the  air  from  dust  before  it  passes  through 
the  house 

(d)  increase  the  oxygen  content  in  the  air . ( 

(e )  prevent  damage  to  the  furnace  . . . .  ( 

VIII  18.3JP,  IX  43. 7#,  X  91. 4^,  XI  87.8??,  XII  94.5?? 


(a)  15.  Water  rises  around  the  edges  in  a  glass  container  because 
of  the  phenomena  known  as 

(a|  osmosis......*............*. . . . {  ) 

(b)  cohesion . . ) 

( c )  sublimation . . . ) 

(d)  capillarity. . . . . . (T) 

(e)  surface  tension. • . (  ) 

VIII  14.1/?,  IX  38.3??,  X  51.0??,  XI  42.3^,  XII  48.0?? 


(t) 


3.  Air  expands  on  heating  because  of  the 

I  a)  greater  distance  between  the  molecules . *•*( 

b)  decreased  energy  of  the  molecules  in  the  air....( 

c )  larger  size  of  the  molecules  in  the  air ......... { 

d)  greater  velocity  of  the  molecules  in  the  air....(T 

e)  increased  number  of  molecules  in  the  air. . ( 

VIII  11.3#,  IX  20.5#,  X  51.6#,  XI  89.2#,  XII  81.5# 


(b )  6.  -Some  people  find  they  have  a  pain  in  the  head,  over  the 

eyes  and  ears  or  a  nosebleed  when  going  up  high 
mountains.  This  because  of 

ia)  the  high  atmospheric  pressure . . . (  | 

b)  the  low  atmospheric  pressure. . .  (T) 

cj  the  presence  of  injurious  gawes  in  higher  altitudes 
d)  the  extreme  cold  of  these  high  altitudes. (  ) 
e)  the  nervous  strain  attending  long  and  dangerous 

climbs.  . . . (  ) 

VIII  40.5??,  IX  43.5??,  X  59. 0??,  XI  65.5??,  XII  77 .8?? 


) 


< 
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(b)  13*  Great  pressures  may  be  developed  by  a  hydraulic  press 
because  of 

(a)  the  extreme  compressibility  of  water . •(  ) 

(b )  water  has  weight  ..... . .  *  . . (  ) 

(cj  the  great  force  developed  by  a  stream  of  water 

falling  from  a  high  level  to  a  low  level . (  ) 

(d)  the  fact  that  it  tramsmits  pressure  equally  and 

undiminished.  ................ . .  # . (T) 

(e)  the  fact  that  water  rises  in  a  glass  tube....*(  ) 
VIII  24*5 f?,  IX  24.3^,  X  57.9^,  XI  68.5jf,  XII  70.3^ 

(b)  17*  Chlorination  of  water 

I  a)  makes  it  poisonous*,*.,**** . ) 

b)  kills  bacteria.,..,....* . . . ...(Ti 

c)  removes  dust  and  dirt...,...,**.... . ,....(  j 

d)  makes  it  sof t (  j 

e )  makes  i t  chemically  pure •••.••..••••••••..*•*•(  } 

VIII  38 .1%,  IX  46.3$,  X  63 .2%,  XI  72.8S5,  XII  72.1# 

Question  14,  Test  III  (a)  and  6,  Test  III  Ob)  include 
principles  discussed  in  the  course  but  here  they  are  to  be  used 
in  situations  not  mentioned  by  the  text*  That  they  are  “learned" 
by  Grade  X  pupils  and  that  over  40^  of  the  Grade  IX  pupils 
answered  them  correctly  is  quite  encouraging.  The  remainder 
of  the  questions  are  directly  concerned  with  facts  discussed 
in  the  text.  These  seem  to  be  items  about  which  there  is  con¬ 
siderable  confusion  of  terms  or  principles.  Only  one  of  these 
questions,  3,  Test  III  (b)  is  ever  learned  by  over  *70%.  of  any 
grade.  Apparently  quite  a  large  portion  of  high  school  pupils 
remain  confused  on  these  subjects* 


Grade  XI  Questions 

There  were  none  which  were  answered  by  hO%  of  the 
Grade  XI  pupils  and  not  by  5C$  of  Grade  X  pupils. 


:  •. 
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Qrade  XII  Questions 

(a)  1.  In  the  metric  system  the  fundamental  units  are 


(a)  the  centimeter,  gram  and  second . (T 

(b)  the  foot,  pound,  second . 

( c  )  the  meter,  litre  and  kilogram.... . ......( 

(d)  the  grain,  ounce,  and  dram . . . ( 


(e)  the  meter,  litre  and  cubic  centimeter. . (  ) 

VIII  2 .8$,  IX  34.6$,  X  35.5$,  XI  16.9$,  XII  57.5$ 

(a)  17.  Water  is  said  to  be  hard  if  it 

(a|  contains  finely  divided  particles  of  dirt,,...(  ) 

(b)  has  an  extremely  high  boiling  point (  ) 

(c)  contains  any  dissolved  mineral.... . ......(  ) 

(di  is  frozen  . . . (  ) 

(e)  contains  dissolved  calcium  salts...... . ( T) 

VIII  21.1$,  IX  42.8$,  X  38.4$,  XI  45.0$,  XII  72.5$ 

(b)  9.  Green  leaves  are  often  called  Hthe  food  factories  of 

the  world”  because 

(a)  they  manufacture  large  quantities  of  important 


proteins . . . . . *(  ) 

(b)  they  contain  large  amounts  of  water  in  a  form 

most  beneficial  to  man. . . •«.••••«(  ) 

(c)  they  are  the  only  source  of  the  vitamins 

required  by  man . . . . (  ) 


(d)  they  are  our  chief  source  of  fats . ....(  ) 

(e )  of  the  carbohydrates  manufactured  there ....... (T) 

VIII  33.0$,  IX  17.9$,  X  29.5$,  XI  45.7$,  XII  64.7$ 


These  questions  are  all  based  directly  on  facts  given 
in  the  General  Science  Text.  There  seems  to  be  considerable 
confusion  and  uncertainty  about  these  items.  And  further  it 
appears  that  these  items  are  never  learned  in  high  school  by 
a  great  many  of  the  pupils. 
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Questions  Hot  "Learned" 


(a)  4.  An  aeroplane  is  able  to  stay  in  the  air  because 

(a)  the  air  column  under  it  supports  it . ♦«♦♦♦(  ) 

(b)  the  pressure  under  the  wings  is  greater  than 

that  above  its  wings  as  a  result  of  the  speed 
and  shape  of  the  wings . ..(T) 

(c)  the  weight  of  the  whole  machine  is  less  than 

that  of  an  equal  volume  of  air . * . (  ) 

(d)  the  air  current  from  the  propeller  overcomes 

the  force  of  gravity. ) 

(e)  as  stated  in  Newton’s  first  law  of  motion  "a 
body  continues  in  its  state  of  rest  or  of  uni¬ 
form  motion  in  a  straight  line  unless  if  be 
compelled  by  some  external  force  to  change  that 

state"  . . . . . . . . (  ) 

VIII  26.8%,  IX  17.3$,  X  30.7$,  XI  31.0%,  XII  43.9? 


When  drinking  through  a  straw  the  liquid  is 
( a )  nulled  uto . . . . i 

f  ) 

i’b] 

1  pushed  up . . . . . . ,  ^  i 

(T) 

( c  3 

1  attracted. 1 

(d 

*  repelled . 

)  s 

(ej 

1  sucked  up . . . .  . . . . ! 

;  ) 

VIII  2.8$,  IX  38.2%,  X  32.7%,  XI  35.2%,  XII  24.7$ 


(a)  7.  A  chimney  is  placed  on  a  coal  oil  lamp 

(a)  for  ornamentation . ..... . , , . ) 

(b )  to  make  the  light  more  intense...*.. . . ...(  ) 

( c )  to  make  the  f lame  burn {  ) 

(d)  to  create  a  draft ............................. (T) 

(e)  to  save  oil.. . ) 

VIII  26.8%,  IX  39.2%,  X  37,4??,  XI  43,7$,  XII  45.2?? 


(a)  13.  The  -weight  of  moisture  or  water  vapor  contained  in  a 

cubic  foot  of  air  is  called  the 

( a |  ab s olute  humidity . . . T 

(b)  degree  of  saturation  ' 

(c)  relative  humidity... 

id]  density . . 

(e)  concentration . 

VIII  9.9??,  IX  10.9??,  X  21.1??,  XI  16.9??,  XII  16.5% 

(b)  4.  Balloons  which  have  been  adequately  filled  and  the  neck 

securely  sealed,  must  be  filled  again  before  very  many 
hours,  even  though  there  has  been  no  damage  done  ts>  the 
balloon  fabric.  This  is  because 

(a)  some  of  the  gas  is  lost  through  diffusion  through 

the  fabric  . . . .(5) 

(b)  on  ascending  the  gas  is  cooled  and  contracts 

leaving  the  balloon  not  completely  filled . (  ) 

(c)  the  Gas  become  heavier  as  it  ages  and  must  be 
diluted  with  fresh  gas. (  ) 

(d)  the  moisture  condenses  on  the  dust  particles 

in  the  balloon  thus  causing  it  to  be  heavier.. (  ) 

( e )  heavier  gases  and  the  moisture  of  the  atmosphere 

diffuse  into  the  balloon . . . ) 

VIII  15.1$,  IX  2.6%,  X  24.2%,  XI  30.0%,  XII  24.0% 


i 
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(b)  7.  The  four  most  abundant  const itut lent s  of  air  (includ¬ 

ing  water  vapor)  are 

(a|  hydrogen,  helium,  nitrogen,  and  carbon  dioxide.  ( 

(b)  nitrogen,  carbon  dioxide,  oxygen  and  methane. . . ( 

(c)  nitrogen,  oxygen,  hydrogen  and  carbon  dioxide..  ( 
(d;  carbon  dioxide,  niton,  oxygen  and  inert  gases.. ( 
(e)  nitrogen,  oxygen,  argon  and  carbon  dioxide ..... (T 

VIII  5.7 %9  IX  9 .<$,  X  9.5^,  XI  21.4^,  XII  18.5% 

(b )  12.  A  red  blood  cell  when  placed  in  a  concentrated  salt 
solution 


a) 

is  not  changed . . . .......I 

/b) 

increases  in  size ........ ............. 

c J 

decreases  in  size............... . ...  T ......  1 

d) 

loses  its  color....... . . .  1 

e ; 

becomes  Quite  hard®. . «... . ^ ! 

VIII  8.5$,  IX  3.8$,  X  13.7$ ,  XI  17.2$,  XII  22.2^ 

t 

Th€ 

(a] 

i  best  source  of  v/ater  for  town  and  city  use  is 

1  a  river. . . 

f  \ 

i  J 

(b 

I  a  lake . . . J 

(c  j 

1  a  deep  well . . * . . . . . . . I 

) 

fd 

!  a  mountain  stream. ......................... ....1 

[  T ) 

(e 

1  snow  and  rain . . . . . .  1 

VIII  23.6^,  IX  39.7^,  X  36,8^,  XI  31.4^,  XII  55.2^ 


Of  these  questions  only  three,  7  and  13  on  Test  IXl(a) 
and  7  on  Test  III  (b)  are  based  directly  on  facts  in  the 
General  Science  text.  These  items  are  learned  by  only  a 
very  small  percentage  of  the  high  school  pupils.  The  re¬ 
mainder  of  the  questions  are  not  so  directly  presented  to 
the  pupils,  and  in  these  connections  principles  they  have 
learned  do  not  seem  to  be  applied. 


CHAPTER  VI 


TEST  IV 

A  Note  on  the  Test 

The  two  parts,  (a)  and  (b),  of  the  test  are  given  below. 
The  directions  to  the  pupil  for  answering  were:  "In  the  right 
hand  margin  indicate  whether  the  following  statements  are 
’true1  or  ’false1  by  marking  a  ’T*  or  a  fF ’  in  the  space 
after  each." 

These  tests  are  composed  of  forty-five  superstitions 
or  beliefs  which  have  no  scientific  basis  and  yet  which  are 
frequently  heard.  Distributed  among  these  statements  are 
twenty-six  statements  which  have  been  subject  to  more  scion  tif ic 
study  most  of  which  come  up  in  Science  courses  in  the  schools. 
These  statements,  which  might  be  called  jokers,  were  inserted 
merely  to  keep  the  subjects’  minds  alert  and  so  prevent  them 
from  checking  indiscriminately.  These  items  are  indicated  in 
the  tests  by  a  mark  (— )  in  the  left  margin  opposite  that  state¬ 
ment  • 

The  statements  of  superstitions  and  beliefs  on  Test  IV 
(a)  and  the  first  nine  on  Test  IV  (b)  were  ones  given  to  a 
group  of  seniors  at  this  University  as  a  project  in  Psychology 
51  by  E .  J.  Kib'blewhite  and  W.  B*  McBougall.  It  was  thought 
it  might  be  interesting  to  compare  the  extent  of  these  beliefs 
among  high  school  pupils  with  this  group  of  University  students. 
The  remainder  of  the  items  on  Test  IV  (b)  are  from  a  test  used 
in  studying  unfounded  beliefs  by  Caldwell  and  Lundem.^ 


1  "Unfounded  Beliefs"  Caldwell  and  Lundecn,  Sch.  &  Soc,  35:680-6 

May  14,  1932. 
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Test  IV  (a) 


-  1. 

-  2. 

3. 

4. 

-  5  * 

6 « 

7 . 

8. 

9  • 

10. 

11. 

-12. 

13. 

14. 

15. 

16. 

17. 

18. 
19, 

20  $ 
21. 

22. 


23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 


Most  birds  in  this  country  migrate  to  the  south  in  winter. (  ) 
The  moon  is  a  planet . . . . . (  ) 

The  spilling  of  salt  indicates  that  friends  are  going  to 

quarrel . * . . . (  ) 

Some  misfortune  always  follows  the  entrance  of  a  bird  to  a 

house . . . . * .  f  ) 

All  birds  have  a  wish  bone . (  ) 

A  wish  made  on  a  simultaneous  remark  will  be  granted, ..... (  ) 

The  position  of  the  stars  at  birth  influences  the  destiny 

of  the  individual . . . . . . . (  ) 

It  is  unlucky  to  occupy  the  same  seat  during  a  series  of 

examinations . . . . . * . ( 

The  phases  of  the  moon  influence  the  weather ( 

If  the  barometer  shows  a  slow  but  steady  rise  we  will  pro¬ 
bably  have  fair  weather...... . .(  ) 

Possession  of  a  rabbit’s  foot  assures  success.. . (  ) 

If  a  room  is  cooled  below  its  dew-point  the  moisture  it 

contained  will  all  condense  out...,.., . . . (  ) 

Beginners  have  good  luck. . . . ) 

A  month  of  happiness  is  assured  for  each  Christmas  cake 

sampled. . . . . . . 

Red-headed  people  are  quick  tempered. . . . 

The  moon  has  a  great  influence  on  tidal  movements  on  the 

earth ....... . ) 

It  is  an  ill  omen  for  the  bride  to  stumble  upon  the  thres¬ 
hold  of  her  new  home . . (  ) 

It  is  unlucky  to  open  an  umbrella  in  the  house (  ) 

Dry  land  plants  placed  in  wet  marshy  land  would  probably 

not  survive . . . . 

A  snake  won’t  die  until  the  sun  goes  down 
Washing  the  face  in  dew  on  the  first  of  May  will  remove 

freckles . ) 

Houses  built  with  two  walls  having  a  ’dead  air  space’ 
between  will  probably  be  warmer  in  winter  and  cooler  in 

summer  than  one  not  so  built  . . (  ) 

Misfortune  is  certain  to  result  if  one  returns  to  the 

house  for  something  forgotten . ) 

Slow  and  sure  is  sure  to  do  well. ) 

The  girl  catching  the  bride’s  bouquet  will  be  the  next  one 

married  . . . . . . 

A  lift  pump  will  raise  water  to  any  height  required . 

A  dropped  fork  indicates  that  company  is  coming . 

Wralking  around  the  card  table  will  change  the  luck........ 

The  leaves  of  most  plants  will  curl  up  in  hot  weather ..... ( 

Knocking  on  wood  is  assurance  against  misfortune. ......... ( 

If  we  sing  before  breakfast  we  sh9.ll  cry  before  night*....! 

A  dog  howling  at  night  is  a  sign  of  death. . . 

Most  wild  animals  have  protective  coloration*... . ....{ 

Misfortunes  never  come  singly. . . . . •  *  •  •  ( 

A  pointed  gift  (scissors  etc)  will  lead  to  a  quarrel.,....! 
The  person  securing  the  largest  part  of  the  wish  bone  will 
have  his  wish  granted . . ) 
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Test  IV  (b) 


1. 

2. 

3. 

4. 
5* 

6* 

7. 

8a 

9a 

10. 

11. 

12. 

13. 

14. 

15. 

16  a 

17  • 

18. 

19. 

20, 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 


Freezing  water  will  crack  rocks . . . (  ) 

Throwing  a  pinch  of  spilled  salt  over  the  left  shoulder 

will  avert  a  quarrel  between  friends..,....,.,,* . .  (  ) 

A  good  beginning  signifies  a  bad  ending...., . .(  ) 

Removing  another's  ring  breaks  friendship... . ,(  ) 

If  there  were  no  dust  in  the  air  there  would  be  no 

colored  sunrises  or  sunsets...,, . . . (  ) 

Counting  daisy  petals  will  indicate  the  state  of  a  loved 

one's  affection,...,, . . . . . ) 

Some  stroke  of  misfortune  will  befall  the  one  to  kill  a 

spider . . . . . . . (  ) 

The  girl  who  sleeps  on  wedding  cake  will  dream  of  her 

future  husband. . . . . 

One  is  justified  in  believing  in  ghosts....,..., . ....( 

Wood  will  burn  better  in  pure  nitrogen  than  it  will  in  air ( 
Potatoes  should  never  be  planted  in  the  dark  of  the  moon  ( 
The  seventh  son  of  the  seventh  son  possesses  miraculous 

Communicable  diseases  are  caused  by  improper  f ood. (  ) 
The  body  opposes  communicable  diseases  by  producing  more 

blood........ . . . . . (  ) 

Any  disease  may  be  produced  by  thinking  too  much  about  it(  ) 
Typhoid  fever  may  be  spread  by  water ) 
A  disease  is  produced  as  a  direct  punishment  for  some 

wrong  doing  •  . . . . . (  ) 

Milk  is  pasteurized  to  kill  dangerous  disease  germs . (  ) 

Foods  may  be  preserved  at  a  low  temperature . . ) 

The  exchange  of  gases  in  the  lungs  and  in  the  cells  of  the 

body  is  called  respiration, .....  . . ) 

Intelligence  is  the  capacity  for  learning  and  proper 

action..... . ) 

Brains  and  beauty  are  rarely  found  in  one  person. (  ) 
An  accurate  estimate  of  a  person's  intelligence  may  be 
made  upon  the  basis  of  his  facial  appearance (  ) 
The  most  important  function  of  the  muscular  system  is  to 

provide  body  movements. . . ) 

Among  pupils  of  equal  age  the  most  intelligent  are  on  the 
average  physically  smaller  than  those  of  less  intelligence  (  ) 
The  work  of  the  various  organs  of  the  body  is  controlled 

and  governed  by  the  nervous  system..,,,.,,.... . 

A  high  forehead  indicates  superior  intelligence . . 

Long  slender  hands  indicate  an  artistic  nature ........... 

Intelligence  is  best  determined  by  mental  tests . 

The  ability  to  look  at  another  person  while  talking  to 
him  is  a  reliable  method  of  judging  a  person's  honesty... (  ) 
The  brain  is  composed  of  a  gray  mass  of  nervous  tissues..!  ) 
A  reliable  estimation  of  a  person's  character  may  be 
secured  from  the  features  of  his  face I 

Brunettes  are  more  trustworthy  than .  blondes. . . . .  I 

The  mind  is  intimately  associated  with  the  nervous  system! 

A  heavy  square  jaw  is  an  indication  of  unusual  will-power! 


T 
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Distribution  of  w Scores”  in  the  Different  Grades 

In  the  M scoring”  of  these  tests  the  number  of  statements 
of  superstitions  or  beliefs  which  were  marked  true  on  each  paper 
was  recorded •  The  following  tables  and  graphs  show  the  frequency 
distributions  of  such  w scores”  on  each  test*  In  addition  to  show¬ 
ing  the  distribution  of  these  n  sc  ores*1  in  each  grade  the  distribu¬ 
tion  among  the  boys  and  among  the  girls  of  each  grade  is  shown. 

The  number  of  cases,  U,  and  the  mean  "score",  M,  for  each  group 
is  also  given.  On  Test  IV  (a)  there  were  twenty-five  statements 
of  superstitions  or  beliefs  and  on  Test  IV  (b)  there  were  twenty. 
By  these  tables  and  graphs  the  change  from  one  grade  to  another 
in  the  number  of  these  superstitions  believed  true,  and  the  differ¬ 
ence  among  the  pupils  of  any  grade,  is  clearly  shown. 

In  the  different  grades  the  number  of  these  statement  of 
superstitions  and  beliefs  which  are  thought  to  be  true  seem  to 
decrease  as  the  pupils  advance  from  one  grade  to  the  ne&t.  This 
trend  is  not  any  too  obvious  from  these  data,  the  is  are  certain 
irregularities  and  the  actual  amount  of  decrease,  at  least  after 
the  pupils  are  in  high  school,  is  not  very  great.  Still  this 
seems  the  trend  indicated* 

Regarding  differences  between  boys  and  girls  it  seems  that 
in  general  the  girls  have  a  slightly  greater  belief  in  the  truth 
of  these  superstitions.  This  conclusion  is  not  entirely  obvious 
and  as  regarding  grade  differences  there  are  irregularities,  end 
on  the  whole,  a  rather  small  difference* 

A  considerable  variation  among  the  pupils  in  any  grade 
regarding  their  belief  in  these  superstitions  seems  to  persist 
through  the  different  grades.  The  range  of  variation  decreases 
somewhat  from  one  grade  to  the  next  but  to  this  too  there  are 
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irregularities  in  the  data*  In  each  grade  there  are  some  pupils 
who  have  little  or  no  faith  in  these  superstitions,  and  there 
are  some  who  believe  in  quite  a  number  of  them* 

In  general  these  data  do  not  very  definitely  indicate 
much  difference  between  the  different  grades  or  between  the  sexes 
in  respect  to  the  pupils’  belief  in  superstitions*  Perhaps  what 
is  indicated  more  than  anything  else  is  that  these  differences 
are  probably  much  less  than  is  generally  thought*  At  the  same 
time  the  actual  amount  or  prevalence  of  such  beliefs  seems 
surprisingly  high* 

For  a  comparison  between  these  data  and  those  collected 
by  MeDougall  &  Kibblewhite  for  University  seniors  it  will  suffice 
to  give  means  for  each  group*  The  test  given  to  the  University 
students  consisted  of  those  statements  of  superstitions  and 
beliefs  on  Test  TW  (a)  and  the  first  nine  on  Test  IY  (b)  with 
one  other  statement  added,  nMen  are  more  superstitious  than 
women”*  The  mean  number  of  these  statements  (thirty-five  in  all) 
which  were  marked  true  by  a  group  of  54  University  students 
composed  of  men  and  women  in  the  faculties  of  Arts  and  Medicine 
was  2.4  This  shows  a  decrease  from  any  of  the  high  school 
groups.  In  this  comparison  it  must  be  remembered  also  that  there 
were  thirty-five  items  on  the  test  of  MeDougall  and  Kibblewhite 
and  only  twenty-five  on  Test  IV  (a)  and  twenty  on  Test  IV  (t>). 
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TABES  XIII 


FREQUENCY  DISTRIBUTION  OF  SCORES  OIT  TEST  IV  (a) 


Grade 

XIII 

Grade 

IX 

Grade  X 

Grade 

XI 

Grade 

XII 

Boys 

Girls 

Boys 

Girls 

Boys 

Girls 

Boys 

Girls 

Boys 

Girls 

0 

4 

2 

1 

0 

2 

1 

3 

1 

1 

2 

1 

9 

5 

1 

2 

2 

1 

7 

8 

2 

5 

1 

4 

7 

7 

7 

2 

6 

6 

6 

3 

5 

6 

5 

5 

6 

3 

2 

6 

1 

5 

4 

5 

5 

2 

5 

3 

2 

3 

2 

4 

3 

5 

1 

5 

3 

1 

2 

2 

0 

3 

0 

4 

6 

5 

1 

4 

5 

1 

3 

2 

1 

1 

3 

7 

4 

3 

3 

0 

0 

3 

1 

1 

1 

1 

8 

3 

6 

1 

2 

0 

1 

1 

0 

0 

0 

9 

2 

4 

2 

0 

0 

4 

0 

0 

0 

0 

10 

3 

4 

0 

0 

2 

1 

0 

0 

0 

1 

11 

1 

1 

0 

2 

1 

1 

1 

1 

0 

1 

12 

1 

2 

0 

2 

2 

2 

0 

0 

0 

2 

13 

0 

2 

0 

1 

0 

0 

1 

0 

0 

1 

14 

1 

1 

0 

1 

0 

0 

0 

0 

1 

1 

15 

2 

5 

0 

1 

1 

2 

0 

0 

0 

1 

16 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

17 

0 

1 

0 

1 

0 

0 

0 

1 

0 

0 

18 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

19 

.  0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

20 

0 

1 

0 

1 

0 

0 

0 

0 

0 

0 

2\ 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

40 

54 

38 

44 

27 

33 

17 

23 

24 

39 

» 


Frequency 
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FIGUKE  7. 

FREQUENCY  BISTKIBUTION  OF  SCORES  BY  GRADES 
ON  TEST  IV  (a) 

b°Ys  _____  Girls 
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TABLE  XIV 

FREQUENCY  DISTRIBUTION  OF  SCORES  ON  TEST  IV  (*b ) 


Grade  XIII  Grade  IX  Grade  X 

Boys  Girla  Boys  Girls  Boys  Girl 


Grade  XI  Grade  XII 
Boys  Girl3  Boys  Girls 


0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 
17 
13 

19 

20 
21 
22 


21 


20 


24 


35 


35 


20 


21 


18 


26 


22 


to 

6 

0 

/o 

5 

0 

iO 

5 

a 

10 

5 

o 

to 

6 
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FIGURE  8. 

DISTRIBUTION  OF  SCORES  BY  GRADES 
ON  TEST  IV  (b) 


Boys 


Girls 

Grade  VIII 


Boys  N 
M 

Girls  N 
M 


Grad©  IX 


Boys  N 
M 

Girls  N 
M 


Grade  X 


Boys  N 
M 

Girls  N 
M 


Grade  XI 


Grade  XII 


/' 


M 


Boys  N 
M 

©iris  1 
l 


/a 


2o 


n  m« 


Number  of  Superstitions  Marked  T 


-  26 

-  8.1 

-  21 

-  7.7 


-  20 

-  5.4 

-  24 

-  5.5 


-  35 

-  5.3 

-  35 

-  5.5 


-  20 

-  5.2 

—  21 

-  6.3 


-  18 
-  4.7 

r-  22 

[-4.8 
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Percentage  Frequency  of  Answers  to  Questions 

The  following  tables  give  the  percentage  frequency  with 
which  each  question  was  answered  " true” ,  '•false11  and  omitted, 
by  each  group#  In  this  case  the  answers  are  grouped,  not  only 
according  to  grades,  but  also  according  to  sex  in  each  grade* 
This  reduced  the  number  of  cases  in  each  group  by  approximately 
one-half,  but  it  was  thought  worth  while  to  see  if  there  were 
any  consistent  differences  between  the  boys  and  the  girls  re¬ 
garding  their  attitudes  to  superstitions  and  beliefs* 

In  these  tables,  for  each  item  the  percentage  of  answers 
indicating  that  a  statement  is  considered  "true"  by  that  group 
is  given  opposite  that  question  number  in  the  column  fTf.  The 
percentage  of  answers  indicating  that  the  statement  is  "false" 
is  given  in  the  column  f *  The  percentage  of  pupils  in  the 
group  that  did  not  answer  the  item  or  who  chose  to  modify  it 
by  adding  "sometimes",  and  the  like,  is  given  in  the  column 
marked  "Kb  Answer"* 
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TABLE  XV 


ESRCENTAGE  FREQUENCY  DISTRIBUTION  OF  ANSWERS  TO  QUESTIONS 


TEST  IV 

(a) 

GRADE 

VIII 

A  ,  .  BOYS  N  ~ 

Question 

Number  T  F 

40  rT 

No 

Answer 

GIRLS  N  = 

T  F 

54  "vr 

No 

Answer 

1 

100.0 

0.0 

0.0 

98.1 

1.9 

0.0 

2 

87.5 

10.0 

2.5 

76.0 

22.2 

1.9 

3 

12.5 

87.5 

0.0 

14.8 

85.1 

0.0 

4 

15.0 

80.0 

5.0 

14.8 

81.5 

3.7 

5 

75.0 

25.0 

0.0 

66.6 

31.5 

1.9 

6 

10.0 

90.0 

0.0 

5.6 

89.0 

5.6 

7 

37.5 

57.5 

5.0 

33.3 

57.4 

9.3 

8 

12.5 

85.0 

2.5 

5.6 

88.0 

5.6 

9 

65.0 

30.0 

5.0 

83.5- 

14.8 

1.9 

10 

80.0 

20.0 

0.0 

94.5 

3.7 

1.9 

11 

17.5 

82.5 

0.0 

33.4 

69.8 

1.9 

12 

72.5 

20.0 

7.5 

53.5 

27.8 

16.8 

13 

25.0 

75.0 

0.0 

33.4 

63.0 

3.7 

14 

15.0 

85.0 

0.0 

20.4 

76.0 

3.7 

15 

47.5 

50.0 

2.5 

58.2 

38.9 

1.9 

16 

47.5 

42.5 

10.0 

63.0 

31.5 

5.6 

17 

32.5 

65.0 

2.5 

33.4 

65.0 

1.9 

18 

35.0 

62.5 

2.5 

40.8 

57.4 

1.9 

19 

85.0 

15.0 

0.0 

83.4 

16.8 

0.0 

20 

37.5 

60.0 

2.5 

20.4 

79.5 

0.0 

21 

5.0 

95 .6 

0.0 

9.3 

88.0 

1.9 

22 

50.0 

47.5 

2.5 

55.5 

40.8 

3.7 

23 

15.0 

85  .0 

0.0 

24.0 

70.4 

5.6 

24 

92.5 

7.5 

0.0 

94.5 

5.6 

0.0 

25 

15.0 

82.5 

2.5 

40.8 

51.5 

1.9 

26 

47.5 

47.5 

5.0 

50.0 

44.4 

5.6 

27 

22.5 

77.5 

0.0 

35.2 

81.1 

3.7 

28 

5.0 

90.0 

5.0 

11.1 

83.5 

5.6 

29 

77.5 

22.5 

0.0 

74.0 

45.9 

0.0 

30 

15.0 

85.0 

2.5 

16.8 

81.5 

1.9 

31 

17.5 

82.5 

0.0 

24.0 

74.0 

1.9 

32 

22.5 

77.5 

2.5 

44.4 

55.5 

0.0 

33 

87.5 

10.0 

2.5 

83.5 

11.1 

5.6 

34 

55.0 

42.5 

2.5 

59.2 

37.0 

3.7 

35 

17.5 

82.5 

0.0 

18.5 

77.7 

3.7 

36 

25.0 

72.5 

2.5 

50.0 

50.0 

0.0 
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TEST  IV  (a) 

GRARE 

IX 

„  .  ,  BOY’S  N  » 

Question 

Number  T  F 

38 

No 

Answer 

GIRLS  N 

T  F 

”  44  w 

No 

Answer 

1 

89.5 

10.5 

0.0 

95.5 

2.3 

2.3 

2 

94*5 

2.6 

2.6 

75.0 

25.0 

0.0 

3 

5.3 

92.0 

2.6 

11.4 

88.5 

0.0 

4 

2.6 

94.6 

2.6 

15.8 

84.0 

0.0 

5 

89.5 

7.9 

2.6 

91.0 

4.6 

4.6 

6 

2.6 

94.6 

2.6 

15.8 

78.5 

4.6 

7 

7.9 

89.5 

2.6 

22.7 

72.6 

4.6 

8 

2.6 

97.4 

0.0 

9.1 

86.2 

4.6 

9 

52.6 

44.6 

2.6 

72.6 

27.3 

0.0 

10 

81.5 

18.4 

0.0 

86.4 

9.1 

4.6 

11 

7.9 

92.0 

0.0 

18.2 

79.5 

2.3 

12 

39.4 

50.0 

10.5 

50.0 

38.6 

11.4 

13 

34.2 

71.0 

0.0 

36.4 

63.5 

0.0 

14 

7.9 

92.0 

0.0 

18.2 

79.5 

2.3 

15 

50.0 

47.3 

2.6 

61.4 

36.4 

2.3 

16 

38.4 

28.9 

2.6 

75.0 

15.8 

9.1 

17 

18.4 

86.7 

0.0 

20.4 

77.2 

2.3 

18 

10.5 

89.5 

0.0 

27.3 

70.5 

2.3 

19 

92.0 

5.3 

2.0 

88.5 

9.1 

2.3 

20 

15.8 

84.1 

0.0 

31.8 

66.0 

2.3 

21 

5.3 

94.6 

0.0 

4.6 

93.1 

2.3 

22 

65.7 

26.3 

7.9 

76.2 

22.7 

0.0 

23 

10.5 

89.5 

0.0 

13.6 

84.0 

2.3 

24 

79.0 

18.4 

2.6 

88.5 

9.1 

2.3 

25 

5.3 

94.6 

0.0 

20.4 

77.2 

2.3 

26 

2.6 

97.4 

0.0 

11.4 

86.2 

2.3 

27 

10.5 

89.5 

0.0 

18.2 

81.7 

0.0 

28 

7.9 

92.0 

0.0 

11.4 

84.0 

4.6 

29 

76.2 

21.0 

2.6 

68.1 

29.5 

2.3 

30 

7.9 

92.0 

0.0 

18.2 

79.5 

2.3 

31 

5.3 

94.6 

0.0 

18.2 

81.7 

0.0 

32 

18.4 

81.5 

0.0 

27.3 

68.1 

4.6 

33 

97.4 

0.0 

2.6 

91.0 

9.1 

0.0 

34 

28.9 

71.1 

0.0 

41.0 

56.8 

2.3 

35 

2.6 

97.4 

0.0 

15.8 

77.2 

6.8 

36 

15.8 

84.1 

0.0 

29.5 

70.5 

0.0 
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TEST  17  (a) 


GRADE  X 


BGTS  N  -  27  GIRLS  N  *  33 


Question 
Number  T 

F 

No 

Answer 

T 

F 

No 

Answer 

1 

96*3 

0.0 

3.7 

97.0 

3.0 

0.0 

2 

70.4 

18.5 

11.5 

87.7 

6.1 

6.1 

3 

14.8 

85.2 

0.0 

3.0 

97.0 

0.0 

4 

18.5 

81.5 

0.0 

0.0 

97.0 

3.0 

5 

88.9 

11.5 

0.0 

97.0 

0.0 

3.0 

6 

3.7 

92.5 

3.7 

6.1 

93.9 

0.0 

7 

25.8 

74.0 

0.0 

42.4 

54.5 

3.0 

8 

0.0 

100.00 

0.0 

3.0 

97.0 

0.0 

9 

77.8 

22.2 

0.0 

76.8 

21.2 

0.0 

10 

70.4 

29.5 

0.0 

97.0 

3.0 

0.0 

11 

11.5 

88.9 

0.0 

15.2 

84,8 

0.0 

12 

33.3 

63.0 

3.7 

51.5 

42.4 

6,1 

13 

22.2 

77.8 

0.0 

30.3 

66.6 

3.0 

14 

0.0 

100.0 

0.0 

12.2 

84.8 

3.0 

15 

33.3 

66.6 

0.0 

57.2 

36.3 

6.1 

16 

100.0 

0.0 

0.0 

87.8 

12.2 

0.0 

•  17 

18.5 

77.8 

3.7 

15.2 

84.8 

0.0 

18 

14.8 

81.5 

3.7 

27.3 

72.6 

0.0 

19 

100.0 

0.0 

0.0 

97.0 

3.0 

0.0 

20 

37.0 

63.0 

0.0 

27.3 

69.6 

3,0 

21 

0.0 

100.0 

0.0 

3.0 

97,0 

0.0 

22 

96.3 

0.0 

3.7 

84.8 

15.2 

0.0 

23 

14.8 

81.5 

3.7 

15.2 

84.8 

0.0 

24 

81.5 

14.8 

3.7 

100.0 

0.0 

0.0 

25 

14.8 

85.2 

0.0 

15.2 

84.8 

0.0 

26 

18.5 

77.8 

3.7 

24.2 

72.6 

3.0 

27 

3.7 

92.6 

3.7 

18.2 

81.8 

0.0 

28 

3.7 

86.3 

0.0 

0.0 

93.9 

6.1 

29 

70.5 

29.5 

0.0 

78.8 

18.2 

3.1 

30 

3.7 

92.6 

3.7 

27.3 

72.6 

0.0 

31 

11.5 

88.9 

0.0 

6.1 

93,9 

0.0 

32 

14.8 

77.7 

3.7 

21.2 

75.7 

3.0 

33 

96.3 

3.7 

0.0 

100.0 

0.0 

0.0 

34 

37.0 

63.0 

0.0 

51.5 

48.5 

0.0 

35 

14.8 

81.5 

3.7 

15.2 

81.8 

3.0 

36 

11.5 

88.8 

0.0 

36.3 

60.5 

3.0 

WWWWWWWWWWWWWWWtOWHHHHHHHHHH 
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TEST  IV 

(a) 

GRADE  XI 

B  GTS 

B  - 

17 

GIRLS 

B  -  23 

Question 

Bo 

Bo 

Bumber  T 

R 

Answer 

T  E 

Answer 

94.1 

5.9 

0.0 

100.0 

0.0 

0.0 

88.4 

11,8 

0.0 

95.6 

4.4 

0.0 

0.0 

100,0 

0.0 

4.4 

95.6 

0.0 

5.9 

94.1 

0.0 

0.0 

95.6 

4.4 

70.6 

29.5 

0.0 

95.6 

4.4 

0.0 

0.0 

100.0 

0.0 

0.0 

100.0 

0.0 

12.6 

82.4 

0.0 

13.0 

87.0 

0.0 

17.6 

76.5 

5.9 

0.0 

100.0 

0.0 

64.8 

29.5 

5.9 

95.6 

0.0 

4.4 

82.4 

11.8 

5.9 

87.0 

13.0 

0.0 

5.9 

94.1 

0.0 

8.7 

91.3 

0.0 

35.0 

59.0 

5.9 

56.5 

39.1 

4.4 

17.6 

76.5 

5.9 

13.0 

82,6 

4,4 

5.9 

94.1 

0.0 

4.4 

95.6 

0.0 

4110 

47.0 

11.8 

39.1 

60.9 

0.0 

88,4 

5.9 

5.9 

95.6 

0.0 

4.4 

23.5 

70.5 

5.9 

13.0 

87.0 

0.0 

17.6 

82.4 

0.0 

8.7 

91.3 

0.0 

88.3 

11.8 

5.9 

91.3 

4,4 

4.4 

17.6 

82.4 

0.0 

17.4 

82.6 

0.0 

0.0 

100.0 

0.0 

0.0 

100.0 

0.0 

100.0 

0.0 

0.0 

82.6 

21.8 

0,0 

5.9 

94.1 

0.0 

0.0 

100.0 

0.0 

76.5 

23.5 

0,0 

78,3 

17.4 

4,4 

0.0 

94,1 

5.9 

8.7 

91.3 

0.0 

11.8 

82.4 

5.9 

17.4 

78.3 

4.4 

11.8 

88.2 

0.0 

0.0 

100.0 

0.0 

17.6 

82.4 

0.0 

4.4 

95.6 

0.0 

82.4 

17.6 

0.0 

82.6 

13.0 

4.4 

5.9 

94.1 

0.0 

0.0 

100.0 

0.0 

0.0 

100.0 

0.0 

17.4 

82.6 

0.0 

29.5 

70.5 

0.0 

13.0 

87.0 

0.0 

100.0 

0.0 

0,0 

100.0 

0.0 

0.0 

41.0 

59.0 

0.0 

47.9 

52.1 

0.0 

5.9 

94,1 

0.0 

4,4 

91.3 

4,4 

11.8 

88.2 

0.0 

4.4 

95.6 

0.0 

MWWWWWWMMMWWMtOMWWHHHHHHHHHH 
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TEST  1Y  (a)  GRAEE  XII  _ _ 

~BOys  H  -  24  ~  GIRLS  H  -  39 

Question  Ho  Ho 

Humber  T  P  Answer _ _ T  F  Answer 


100.0 

0.0 

0.0 

95.0 

5.1 

0.0 

75.0 

25.0 

0.0 

69.3 

30.7 

0.0 

0.0 

100.0 

0.0 

5.1 

95.0 

0,0 

0.0 

100.0 

0.0 

12.8 

87.2 

0.0 

75.0 

25.0 

0.0 

87.2 

12.8 

0.0 

0.0 

100.0 

0.0 

10.3 

89.7 

0.0 

20.9 

79.1 

0.0 

38.4 

61.6 

0.0 

4.2 

95.8 

0.0 

2.6 

71.8 

0.0 

58.3 

37.6 

4.2 

74.4 

25.6 

0.0 

87.5 

12.5 

0.0 

92.2 

7.8 

0.0 

4.2 

95.8 

0.0 

5.1 

94.9 

0.0 

37.6 

62.4 

0.0 

35.9 

61.5 

2.6 

20.9 

79.1 

0.0 

33.4 

66.7 

0.0 

0.0 

100.0 

0.0 

18.0 

82.0 

0.0 

27.2 

70.8  * 

0.0 

43.6 

56.4 

0.0 

95.8 

4.2 

0.0 

94.9 

5.1 

0.0 

4.2 

95.8 

0.0 

18.0 

79*5 

2.6 

4.2 

95.8 

0.0 

15.4 

84.6 

0.0 

100.0 

0.0 

0.0 

94.9 

5.1 

0.0 

20.9 

79.1 

0.0 

18.0 

79.5 

2.6 

0.0 

100.0 

0.0 

0.0 

100.0 

0.0 

91.6 

8.4 

0.0 

92.3 

7.8 

0.0 

0.0 

100.0 

0.0 

10.3 

89.7 

0.0 

62.4 

37.6 

0.0 

77.0 

23.0 

0.0 

4.2 

95.8 

0.0 

18.0 

82.0 

0.0 

29.2 

70.8 

0.0 

33.4 

66.8 

0.0 

4.2 

95.8 

0.0 

18.0 

82.0 

0.0 

4.2 

95.8 

0.0 

2.6 

97.4 

0.0 

66.6 

33.4 

0.0 

71.8 

28.2 

0.0 

12.5 

87.4 

0,0 

12.8 

87.0 

0.0 

4.2 

95.8 

0.0 

5.1 

94.9 

0.0 

12.5 

87.4 

0.0 

18.0 

82.0 

0.0 

87.4 

12.5 

0.0 

100.0 

0.0 

0.0 

25.0 

75.0 

0,0 

28.2 

71,8 

0.0 

0.0 

100.0 

0.0 

5.1 

94.9 

0.0 

4.2 

95.8 

0.0 

18.0 

82.0 

0.0 

f  * 
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TABLE  XVI 

PERCENTAGE  NRSQUENCY  DISTRIBUTION  OF  ANSWERS  T  0  QUESTIONS 
TEST  IV  Cb)  GRADE  VIII 


BOYS  N  *  26  GIRLS  N  *  21 

Question  No  No 

Number  T  F  Answer  T  F _ Answer 


1 

80.8 

19.2 

0.0 

61.9 

38.2 

0.0 

2 

23.0 

77.0 

0.0 

23,8 

76.1 

0.0 

3 

15.4 

84.5 

0.0 

14.3 

85.7 

0.0 

4 

34.5 

65.4 

0.0 

19.0 

81.0 

0.0 

5 

46.1 

53.9 

0.0 

61.9 

38.2 

0.0 

6 

19.2 

80.7 

0.0 

19.0 

81.0 

0.0 

7 

30.7 

69.2 

0.0 

23.8 

76.1 

0,0 

8 

19.5 

80.7 

0.0 

14.3 

85.7 

0,0 

9 

30.7 

69.2 

0.0 

9.5 

90.5 

0.0 

10 

42.3 

50.0 

7.7 

43.0 

57.0 

0.0 

11 

34.5 

65.4 

0.0 

38.2 

61.9 

0,0 

12 

23.0 

77.0 

0.0 

28.6 

71.4 

0.0 

13 

69.2 

30.7 

0.0 

90,4 

4.8 

4.8 

14 

61.5 

38.4 

0*0 

52.5 

47.5 

0.0 

15 

42.3 

57.7 

0.0 

38.2 

57,0 

4.8 

16 

100.0 

0.0 

0.0 

95.2 

4.8 

0.0 

17 

34.5 

65.4 

0.0 

23.8 

76.1 

0.0 

18 

96.1 

3.9 

0.0 

90.5 

9.5 

0.0 

19 

77.0 

23.0 

0.0 

52.5 

43.0 

4.8 

20 

80.8 

19.2 

0.0 

76.1 

19.0 

4,9 

21 

96.1 

3.9 

0.0 

95.2 

4.8 

0.0 

22 

87.7 

42.3 

0.0 

43.0 

57.0 

0.0 

23 

46.1 

53.9 

0.0 

61.9 

38.2 

0.0 

24  * 

96.1 

3.9 

0.0 

100.0 

0,0 

0.0 

25 

57.7 

42.3 

0.0 

38.1 

61.9 

0.0 

26 

84.6 

15.4 

0.0 

90.5 

9.5 

0.0 

27 

46.1 

53.9 

0.0 

76.1 

23,8 

0.0 

28 

69.2 

30.7 

0.0 

67.6 

28.6 

4.8 

29 

80.8 

15.4 

3.9 

76.1 

23.8 

0.0 

30 

77.0 

23.0 

0.0 

85.7 

14.3 

0.0 

31 

69.2 

30.7 

0.0 

95.2 

4.8 

0.0 

32 

57.7 

42.3 

0.0 

76.1 

23.8 

0.0 

33 

34.5 

65.4 

0.0 

28.6 

71.4 

0.0 

34 

88.5 

11.5 

0.0 

100.0 

0.0 

0.0 

35 

57.7 

42.3 

0.0 

61,9 

33.4 

4,8 

wwojwwwmmwmmmmiomwhhhhhhhhhh 

CJl^oaj\DMO<OOO«-30>ai*J5»CrtWHOtOOO-2C>Ol»fc>O3l\3HO*,0a5<2O>Oli^OJt\DH 
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TEST  IV 

Cb)  . 

GRADE  IX 

BOYS 

H  ■  20 

GIRLS  H  =  24 

Question 

Ho 

Ho 

dumber  T 

F  Answer 

T  F  Answer 

80.0 

10.0 

10.0 

75.0 

20.9 

4.2 

15.0 

85.0 

0.0 

4.2 

87.4 

8.4 

10.0 

90.0 

0.0 

8.4 

83.3 

8.4 

10.0 

90.0 

0.0 

12.5 

75.0 

12.5 

55.0 

40.0 

5.0 

37.6 

54.1 

8.4 

5.0 

90.0 

5.0 

12.5 

75.0 

12.5 

10.0 

85.0 

5.0 

12.5 

83.3 

4.2 

10.0 

85.0 

5.0 

16.7 

62.5 

20.9 

15.0 

85.0 

0.0 

16.7 

6616 

16.7 

5.0 

95.0 

0.0 

16.7 

79.1 

4.2 

30.0 

60.0 

10.0 

25.0 

58.3 

16.7 

10.0 

80,0 

10.0 

16.7 

66.6 

16.7 

55.0 

40.0 

5.0 

54.1 

25.0 

20.9 

30.0 

65.0 

5.0 

29.2 

58.3 

12.5 

20.0 

75.0 

5.0 

33.4 

54.1 

12.5 

95.0 

5.0 

0.0 

91.6 

4.2 

4.2 

5.0 

95.0 

0.0 

8.4 

87.4 

4.2 

100.0 

0.0 

0.0 

91.6 

4.2 

4.2 

95.0 

5.0 

0.0 

62.5 

16.7 

20,9 

85.0 

10.0 

5.0 

54.1 

41.7 

4.2 

90.0 

10.0 

0.0 

75.0 

12.5 

12,5 

30.0 

65.0 

5.0 

54.1 

25.0 

20.9 

35.0 

60.0 

5.0 

16/7 

58.3 

25.0 

100.0 

0.0 

0.0 

87.4 

4*2 

8.4 

50.0 

40.0 

10.0 

29.2 

85.8 

25.0 

75.0 

20.0 

5.0 

79.1 

12.5 

8.4 

40.0 

55.0 

5.0 

41.7 

29.2 

29.2 

65.0 

35.0 

0.0 

58.2 

20.9 

20.9 

90.0 

10.0 

0.0 

70.8 

16.7 

12.5 

65.0 

35.0 

0.0 

66.6 

8.4 

25.0 

75.0 

25.0 

0.0 

70.8 

4.2 

25.0 

55.0 

40.0 

5.0 

54.1 

29.2 

16.7 

35.0 

55.0 

10.0 

12.5 

63.4 

25.0 

90.0 

10.0 

0.0 

87.4 

8.4 

4.2 

40.0 

60.0 

0.0 

58.3 

25.0 

16.7 
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TEST 

IV  (Tb) 

GRATE  X 

BOY'S  N  = 

Question 

Number  T  P 

35 

No 

Answer 

GIRLS  N  - 

_  T  P 

35 

No 

Answer 

1 

88*6 

11.4 

0.0 

88.6 

8.6 

2.9 

2 

0.0 

82.8 

17.2 

2.9 

91.4 

5.2 

3 

14.5 

62.9 

22.9 

20.0 

71.5 

8.6 

4 

17.2 

68.6 

14.5 

8.6 

85.8 

5.7 

5 

85.7 

11.4 

2.3 

82.9 

14.5 

2.9 

6 

5.7 

77.4 

17.2 

2.9 

94.4 

2.9 

7 

8.6 

85.7 

5.7 

5.7 

88.6 

5.7 

8 

5.7 

88.6 

5.7 

8.6 

91.5 

0.0 

9 

17.2 

62.9 

20.0 

14.5 

77.2 

8.6 

10 

32.4 

68.6 

0.0 

40.0 

51.4 

8.6 

11 

20.0 

54.2 

25.8 

37.2 

54.4 

8.6 

12 

5.7 

82.8 

17.2 

11.4 

80.0 

8.6 

13 

57.2 

31.4 

11.4 

54.4 

25.8 

20.0 

14 

42.9 

51.5 

5.7 

34.3 

57.2 

8.6 

15 

22.9 

71.5 

5.7 

17.2 

77.2 

5.7 

16 

100.0 

0.0 

0.0 

88.6 

5.7 

5.7 

17 

17.2 

77.2 

5.7 

11.4 

88.6 

0.0 

18 

94.3 

5.7 

0.0 

100.0 

0.0 

0.0 

19 

82.9 

14.5 

2.9 

80.0 

14.5 

5.7 

20 

77.2 

20 .0 

2.9 

68.6 

25.8 

2.9 

21 

82.9 

11.4 

5.7 

91.5 

2.9 

5.7 

22 

40.0 

37.2 

22.9 

47.6 

45.8 

5.7 

23 

40.0 

45.7 

19.5 

40.0 

54.4 

5.7 

24 

97.1 

0.0 

2.9 

82.8 

14.5 

2.9 

25 

42.9 

42.9 

14.5 

20.0 

74.4 

5.7 

26 

85.8 

5.7 

8.6 

85.8 

11.4 

2.9 

27 

48.6 

31.4 

20.0 

45.8 

37.2 

17.2 

28 

45.8 

40.0 

19.5 

62.8 

22.9 

14.5 

29 

80.0 

11.4 

8.6 

82.8 

17.2 

0.0 

30 

71.5 

25.8 

2.9 

65.7 

25  ©8 

8.6 

31 

85.8 

8.6 

5.7 

71.5 

25.8 

2.9 

32 

60.0 

25.6 

19.5 

60.0 

25.8 

14.5 

33 

22.9 

54.4 

22.9 

28.6 

65.8 

5.7 

34 

85.8 

8.6 

5.7 

94.3 

0.0 

5.7 

35 

40.0 

48.6 

11.4 

48.6 

45.8 

5.7 
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TEST 

IV  (t) 

GRAZE  XI 

BOY'S  H  * 

Question 

Humber  T  F 

20 

Ho 

Answer 

GIRLS  N  = 

T  F 

21 

Ho 

Answer 

1 

95.0 

5.0 

0.0 

90.5 

9.5 

0.0 

2 

0.0 

95.0 

5.0 

9.5 

90.5 

0.0 

3 

0.0 

95.0 

5.0 

14.3 

85.7 

0,0 

4 

10.0 

85.0 

5.0 

9.5 

90.5 

0.0 

5 

80.0 

20,0 

0.0 

100.0 

0.0 

0.0 

6 

10.0 

90.0 

0.0 

9.5 

90,5 

0.0 

7 

10.0 

90.0 

0.0 

4.8 

95.2 

0.0 

8 

10.0 

90.0 

0.0 

14.3 

85,7 

0.0 

9 

25.0 

75.0 

0.0 

19.0 

81.0 

0.0 

10 

5.0 

90,0 

5.0 

4.8 

95,2 

0.0 

11 

30.0 

65.0 

5.0 

43.0 

57.1 

0.0 

12 

10.0 

85,0 

5.0 

14.3 

81.0 

4.8 

13 

50.0 

40.0 

10.0 

57  *1 

43.3 

0.0 

14 

25.0 

75.0 

0.0 

38.2 

61.8 

0.0 

15 

35.0 

65,0 

0.0 

28.6 

71.4 

0.0 

16 

90.0 

10.0 

0.0 

100.0 

0.0 

0,0 

17 

5.0 

95.0 

0.0 

0.0 

100.0 

0.0 

18 

100,0 

0.0 

0.0 

95.2 

4.8 

0.0 

19 

100.0 

0.0 

0.0 

90.4 

4.8 

4.8 

20 

90.0 

5.0 

5.0 

81.0 

14.3 

4.8 

21 

90,0 

10.0 

0.0 

95.2 

4.8 

0.0 

22 

40.0 

50.0 

10.0 

33.4 

66.6 

0.0 

23 

30.0 

60.0 

10.0 

47.5 

52.5 

0.0 

24 

85.0 

10.0 

5.0 

90.5 

9.5 

0.0 

25 

40.0 

40.0 

20.0 

38.2 

61.9 

0.0 

26 

85.0 

15.0 

0.0 

85.7 

14.3 

0.0 

27 

50,0 

45.0 

5.0 

52.5 

47.5 

0.0 

28 

50,0 

40.0 

10.0 

81,0 

19.0 

0.0 

29 

85.0 

15.0 

0.0 

66.6 

28.6 

4.8 

30 

50.0 

45.0 

5.0 

71.5 

28,6 

0.0 

31 

75.0 

25.0 

0.0 

71.5 

19,0 

9.0 

32 

55.0 

40.0 

5.0 

66.6 

33.4 

0.0 

33 

25.0 

60.0 

15,0 

33.4 

66.6 

0.0 

34 

100.0 

0.0 

0.0 

95.2 

0.0 

4.8 

35 

55.0 

35.0 

10.0 

71.4 

23,8 

4.8 
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TEST  IV  (t) 


GRADE  XII 


BOTS  N  S  18 


Question 
Number  T 

F 

No 

Answer 

T 

F 

No 

An  swe  r 

1 

77.7 

16.6 

5.6 

95.4 

4.6 

0.0 

2 

0.0 

100.0 

0.0 

13,6 

86.4 

0.0 

3 

11.1 

88.9 

0.0 

4.6 

95.4 

0.0 

4 

5.6 

94.4 

0.0 

4.6 

91.0 

4.6 

5 

83.3 

16.6 

0.0 

81.9 

13.6 

4.6 

6 

5.6 

94.4 

0.0 

4.6 

91.0 

4.6 

7 

11*1 

88.9 

0.0 

4.6 

95.4 

0.0 

8 

0.0 

100.0 

0.0 

13.6 

81.9 

4.6 

9 

11.1 

88.9 

0.0 

17,2 

81.9 

0.0 

10 

5.6 

88.9 

5.6 

0.0 

91,0 

9.1 

11 

11.1 

77*7 

11.1 

13.6 

81.9 

4.6 

12 

11.1 

77.7 

11.1 

9.1 

86.1 

4.6 

13 

38.9 

55.6 

5.6 

41,0 

54.6 

4.6 

14 

16.6 

83.3 

0.0 

27.3 

63.7 

9.1 

15 

16.6 

83.3 

0.0 

31.8 

68.2 

0.0 

16 

88.9 

5.6 

5.6 

100,0 

0.0 

0.0 

17 

0.0 

100.0 

0.0 

0,0 

100.0 

0,0 

18 

88.9 

5.6 

5.6 

100.0 

0.0 

0.0 

19 

88.9 

11.1 

2.0 

86.4 

13.6 

0.0 

20 

77.7 

22.2 

0.0 

72,7 

27.3 

0.0 

21 

77.7 

16.6 

5.6 

68.2 

27.3 

4.6 

22 

33.3 

61,1 

5.6 

17.2 

77.3 

4.6 

23 

33.3 

61.1 

5.6 

50.0 

50.0 

0.0 

24 

83  «o 

11.1 

5.6 

95.4 

4.6 

0.0 

25 

38.9 

55.6 

5.6 

31.8 

63.7 

4.6 

26 

83.3 

5.6 

11.1 

77.3 

9.1 

13.6 

27 

55.6 

38.9 

5.6 

31.8 

68.2 

0.0 

28 

50.0 

38.9 

5.6 

68.2 

31.8 

0.0 

29 

50.0 

44.4 

5.6 

54,6 

41.0 

4.6 

30 

50.0 

38.9 

11.1 

68.2 

31,8 

0.0 

31 

72.1 

11.1 

16.6 

86.4 

13.6 

0.0 

32 

50.0 

44.4 

5.6 

59.1 

41,0 

0.0 

33 

27.8 

66.6 

5.6 

9.1 

81.9 

9.1 

34 

88.9 

5.6 

5.6 

100.0 

0.0 

0.0 

35 

50.0 

44.4 

5.6 

63.7 

27.3 

9.1 
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Summary  of  Data 

The  following  table  shows  the  percentage  of  pupils  in 
each  group  which  marked  each  of  the  superstitions  true  and  the 
arithmetic  mean  of  these  percentages  for  each  item.  In  this 
table  only  those  statements  of  superstitions  or  beliefs  are 
considered, and  only  the  percentage  of  answers  indicating  the 
statement  to  be  true*  From  these  percentages  the  mean  gives 
a  rating  of  the  popularity  of  each  superstition  or  the  extent 
to  which  it  is  thought  to  be  true. 
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TABIE  XVII 

ffiRCENTAGE  FREQUENCY  OF  "THUE"  ANSWERS 
TO  EACH  SUPERSTITION  IN  EACH  GROUP 


A 1e*n 
IV  (a  )1oY 

Grade 

VIII 

Grade  IX 

Grade  X 

Grade  XI 

Grade 

TTT 

Boys  Girls 
N*  40  54 

Boys  Girls 
38  44 

Boys  Girls 
27  33 

Boys  Girls 
17  23 

Boys  Girls 
24  39 

0.  7  .10 

JLiCt  .  O 

14.6 

5.5 

11.4 

3.0 

(trr<r 

4.4 

0.0~ 

5.1 

4.  8.54 

15.0 

14.8 

2,6 

15.8 

18.5 

0.0 

5.9 

0.0 

0.0 

12.8 

6.  5.41 

10.0 

5.6 

2.6 

15.8 

3.7 

6.1 

0.0 

0.0 

0.0 

10.3 

7.25*95 

37.5 

33.3 

7.4 

22.7 

25.8 

42.4 

17.6 

13.0 

20.9 

38.4 

8.  6.72 

12.5 

5.6 

2,6 

4.1 

0.0 

3.0 

17.7 

0.0 

4.2 

2,6 

9.72.14 

65.0 

83.5 

52.6 

72.6 

77.8 

76.8 

64.8 

95.6 

58.3 

74.4 

11.12.76 

17.5 

33,4 

7.9 

18.2 

11.5 

15.2 

5.9 

8.7 

4.2 

5.1 

13.26.64 

25.0 

33.4 

34.2 

36,4 

22.2 

30.3 

17.6 

13.0 

20.9 

33.4 

14.10.20 

15.0 

20.4 

7.9 

18.2 

0.0 

12.2 

5.9 

4.4 

0,0 

18.0 

15.46.05 

47.5 

58.2 

50.0 

61,4 

33.3 

57.2 

41,0 

39.1 

29.2 

43.6 

17.19.69 

32.5 

33.4 

18.4 

20,4 

18.5 

15.2 

23.5 

13.0 

4.2 

18.0 

18.20.16 

35.0 

40.8 

10.5 

27.3 

14.8 

27.3 

17.6 

8.7 

4.2 

15.4 

20.24.37 

37.5 

20.4 

15.8 

31.8 

37.0 

27.3 

17.6 

17.4 

20.9 

18.0 

21.  2.72 

5.0 

9.3 

5,3 

4.6 

0.0 

3.0 

0.0 

0.0 

0.0 

0.0 

23.10.93 

15.0 

24,0 

10,5 

13.6 

14.8 

15.2 

5.4 

0,0 

0.0 

10.3 

24.93.02 

92.5 

94.5 

79.0 

88.5 

81.5 

100.0 

76.5 

78.3 

62.4 

77,0 

25.14.24 

15.0 

40.8 

5.3 

20.4 

14.8 

15.2 

0.0 

8.7 

4.2 

18.0 

27.14.23 

22.5 

35.2 

10.5 

18.2 

5,7 

18.2 

11.8 

0.0 

4.2 

18.0 

28.  6.79 

5.0 

11.1 

7.9 

11.4 

3.7 

0.0 

17.6 

4.4 

4.2 

2.6 

30.12.01 

15.0 

16.8 

7.9 

18.2 

3,7 

27.3 

5.9 

0.0 

12.5 

12.  8 

31.10.93 

17,5 

24.0 

5.3 

18.2 

11,5 

6.1 

0.0 

17.4 

4.2 

5,1 

32.22.16 

22.5 

44.4 

18,4 

27.3 

14,8 

21.2 

29.5 

13.0 

12.5 

18.0 

34.41.47 

55.0 

59.2 

28.9 

41.0 

37.0 

51.5 

41.0 

47.9 

25.0 

28.2 

35.  9.98 

17.5 

18.5 

2.6 

15.8 

14.8 

15.2 

5.9 

4.4 

0,0 

5.1 

36,20.65 

25.0 

50.0 

15.8 

29.5 

11.5 

36.3 

11.8 

4.4 

4.2 

18.0 

IV  ('o)  1 

N*  26 

21 

20 

24 

35 

35 

20 

21 

18 

22 

2.  9.20 

23.0 

23.8 

15.0 

4.2 

0.0 

2.9 

0.0 

9.5 

0.0 

1376 

3.11.26 

15,4 

14.3 

10,0 

8.4 

14.5 

20.0 

0.0 

14.3 

11.1 

4,6 

4.13.15 

34.5 

19.0 

10.0 

12.5 

17.2 

8.6 

10.0 

9.5 

5.6 

4.6 

6,  9.40 

19,2 

19.0 

5,0 

12.5 

5.7 

2.9 

10.0 

9.5 

5.6 

4.6 

7 .12*18 

30.7 

23.8 

10.0 

12.5 

8.6 

5.7 

10.0 

4,8 

11,1 

4.6 

8.10.27 

19.5 

14,3 

10,0 

16.7 

5,7 

8.6 

10.0 

14.3 

0.0 

13.6 

9.17.59 

30,7 

9,5 

15.0 

16.7 

17,2 

14.5 

25,0 

19.0 

11.1 

17.2 

11.28.26 

34,5 

38.2 

30,0 

25,0 

20,0 

37.2 

30.0 

43.0 

11.1 

13.6 

12.13.99 

23.0 

28,6 

10.0 

16,7 

5.9 

11.4 

10.0 

14,3 

11,1 

9.1 

15.2B.60 

42.3 

38.2 

20,0 

33.4 

22.9 

17.2 

35.0 

28.6 

16.6 

31.8 

17.10.53 

34.5 

23.8 

5,0 

8.4 

17.2 

11.4 

5.0 

0.0 

0.0 

0.  0 

22.42.63 

87.7 

43.0 

30.0 

54,1 

40.0 

47.6 

40.0 

33.4 

33.3 

17,2 

23.43.05 

46.1 

61.9 

35.0 

16.7 

40.0 

40,0 

30.0 

47.5 

33.3 

50.0 

25.38,68 

57.7 

38.1 

50.0 

29.2 

42.9 

20.0 

40.0 

38.2 

38,9 

31,8 

27,48.82 

46.1 

76.1 

40.0 

41,7 

48.6 

45.8 

50.0 

52.5 

55.6 

31,8 

28.61.78 

69.2 

67.6 

65.0 

58.2 

45.8 

62,8 

50.0 

81.0 

50.0 

68.2 

30.67.12 

77.0 

85.7 

65.0 

66.6 

71.5 

65.7 

50.0 

71.5 

50.0 

68.2 

32.59.36 

57.7 

76.1 

55.0 

54,1 

60,0 

60,0 

55.0 

66.6 

50.0 

59.1 

33.25.74 

34.5 

28.6 

35.0 

12.5 

22.9 

28.6 

25.0 

33.4 

27.8 

9.1 

35.54.66 

57,7 

61.9 

40.0 

58.3 

40.0 

48.6 

55.0 

71,4 

50.0 

63.7 
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Least  Popular  and  Most  Popular  Superstitions 


Those  superstitions  and  beliefs  which  were  marked  "True" 
by  less  than  10%  of  the  pupils  are  listed  here*  Their  position 
in  the  test  is  indicated  in  the  margin  on  the  left,  and  after 
each  is  given  the^percentage  of  the  answers  which  said  this 
statement  is  true* 


Te  st 

Question 

Number 

IV  (a) 

21 

IV  (a) 

6 

IV  (a) 

8 

IV  (a) 

28 

IV  (a) 

3 

IV  (a) 

4 

IV  (1b) 

2 

IV  (to) 

6 

IV  (a) 

35 

Washing  the  face  in  dew  on  the  first  of  May 

will  remove  freckles., . . . , .  2.7% 

A  ?;iah  made  on  a  simultaneous  remark  will 

be  granted . . . . . .  5 .4% 

It  is  unlucky  to  occupy  the  same  seat  during 

a  series  of  examinations.... . . . .  6.7% 

Walking  around  the  card  table  will  change 

the  luck .  , . ................... . .  6.8% 

The  spilling  of  salt  indicates  that  friends 

are  going  to  quarrel. . . . .  7  .1% 

Some  misfortune  always  follows  the  entrance 

of  a  bird  into  a  house . 8.5% 

Throwing  a  pinch  of  spilled  salt  over  the 
left  shoulder  will  avert  a  quarrel  between 

friends. . . 9.2% 

Counting  daisy  petals  will  indicate  the  state 
of  a  loved  one’s  aff ection .................. .  9.4% 

A  pointed  gift  (scissors,  etc)  will  lead  to  a 
quarrel . . .10.0% 


The  following  list  gives  those  beliefs  and  superstitions 
which  were  marked  true  by  more  Ilian  40%  of  the  pupils. 


Question 

Te  st 

Number 

IV  (a) 

34 

IV  (to) 

22 

IV  (to) 

23 

IV  (a) 

15 

IV  (to) 

27 

IV  (to) 

35 

IV  (to) 

32 

IV  (to) 

28 

Misfortunes  never  come  singly . .41.5% 

Brains  and  beauty  are  rarely  found  in  one 

person »  ....... ...... .........  .42 .6% 

An  accurate  estimate  of  a  person’s  intelligence 
may  be  made  upon  the  basis  of  his  facial 

appearance  . . . . . .43.  Q% 

Red-headed  people  are  quick  tempered. ....... .46 .0% 

A  high  forehead  indicates  superior  intelli¬ 
gence  . . . . *  »48 . 8% 

A  heavy  square  jaw  is  an  indication  of 

unusual  will  power . . . 54*7% 

A  reliable  estimation  of  a  person’s  character 
may  be  secured  from  the  features  of  his  face  59.4^ 
Long,  slender  hands  indicate  an  artistic 
nature . . . . . 61.8% 
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Question 
Test  Humber 

IY  (b)  30  The  ability  to  look  at  another  person 

while  talking  to  him  is  a  reliable 
method  of  judging  a  person’s  honesty ... .671# 
IY  (a)  9  The  phases  of  the  moon  influence  the 


weather . . . ...........  72. 1% 

IY  (a)  24  Slow  and  sure  is  sure  to  do  well  * . 93.  Ofo 


For  comparison  with  University  students*  belief  in 
superstitions  as  investigated  by  IIcBougali  &  Kibblewhite 
the  three  superstitions  which  were  the  most  popular  with 
this  group  are  given.  These  are  the  only  statements 
dealing  with  superstitions  that  were  marked  true  by  over 
20 fe  of  this  group. 

Redheaded  people  are  quick  tempered . 27. 

Slow  and  sure  is  sure  to  do  well . . . . « * .  .37 . C Wo 
The  phases  of  the  moon  influence  the 
weather . . .  74.C$ 


t  * 
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CHAPTER  VII 


CONCLUSIONS  AND  SUGGESTIONS 


Percentage  Success  on  Tests 

ffor  purposes  of  comparison  of  the  different  tests  the 

’’percentage  success"  on  each  in  the  different  grades  is  given. 

By  "percentage  success”  of  a  group  on  a  test  is  meant  the 

total  number  of  correct  answers  given  by  the  group  X  100  ,  or 

largest  possible  number  of  correct  answers 

the  sum  of  the  scores  of  all  the  pupils  in  the  group  X  100 
number  of  items  on  the  test  X  the  numb er  of  pupils 

"  Sc  ore ",  here  for  Tests  I,  II  and  III  means  the  number  of  items 

answered  correctly  on  the  test.  To  bring  Test  IV  into  view  in 

a  similar  manner  "score"  is  interpreted  to  mean  the  number  of 

statements  of  superstitions  or  beliefs  which  were  marked  true. 

These  "percentage  successes"  are  shown  in  the  following 

table  and  graph. 


TABLE  XVIIX 

PERCENTAGE  SUCCESS  OF  EACH  GRADE 
ON  DIPIE  HE  NT  TESTS 


Te  st 

Grade 

Grade 

Grade 

Grade 

Grade 

VIII 

IX 

X 

XI 

XII 

I  < 

'a] 

1  31.7 

45.0 

55.2 

64.2 

66.7 

I  1 

[b 

1  27.5 

39,4 

51,5 

55.8 

73.5 

II  1 

[a] 

1  22.6 

22,8 

36,2 

46.4 

63.6 

II  1 

r  1 

I  19,2 

25,1 

35,2 

42.5 

52.0 

III  i 

(a 

|  28.6 

49.8 

53,6 

55  *  7 

60.6 

III 

(b; 

)  32.7 

45.8 

51.7 

62.8 

69.3 

IV  i 

(a] 

1  Boys  26.7 

15.2 

19.4 

17,7 

10.8 

IV  1 

a 

1  Girls  31,2 

25.3 

24.4 

16.5 

20,0 

IV  1 

b 

(  Boys  23.1 

15.4 

15.1 

14.9 

13.5 

IV  1 

(b ) 

1  Girls  22.0 

15,0 

15,6 

18.0 

16,6 
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FIGURE  9. 

PERCENTAGE  SUCCESS  BY  GRADES  ON  TESTS 


Grades 
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Conclusions 

Test  I o -  The  increase  in  scientific  vocabulary  between  the 
different  grades  seems  to  be  considerable.  In  many  cases 
it  seemed  that  the  words  taken  up  in  the  science  course  of 
one  grade  are  not  learned  by  the  pupils  of  that  grade,  but 
by  the  pupils  in  the  next  grade.  This  may  be  due  to  the  fact 
that  these  tests  were  given  in  the  middle  of  the  term  so  the 
pupils  had  not  covered  the  work  of  the  grade  they  are  classi¬ 
fied  with,  or  it  may  be  that  some  words  are  not  satisfactorily 
learned  until  they  appear?  before  the  pupil  in  some  other  con¬ 
nection  than  when  he  first  sees  them.  A  number  of  words  did 
not  seem  to  be  learned  by  very  many  pupils  of  any  grade,  and 
these  are  practically  all  words  which  the  pupils  are  certain 
to  have  had  contact  with.  This  is  likely  due  to  some  confused 
relationship  formed  with  the  word.  On  the  whole  the  results 
seem  to  indicate  that  a  large  increase  in  scientific  voca¬ 
bulary  is  made  in  each  grade. 

Test  II.-  The  learning  of  mathematical  relationships  in  science, 
as  these  are  measiired  by  this  test,  does  not  seem  as  thorough 
as  is  the  learning  of  a  scientific  vocabulary.  There  seems 
even  to  be  considerable  inability  to  x*ead  questions  and  under¬ 
stand  the  problem,  eg,  Questions  2.  (b)  and  4.,  on  Test  II  (b) 
are  very  simple  yet  they  were  answered  correctly  by  only  60^ 
and  26%  respectively,  of  the  pupils  in  Grade  XII.  In  general 
I  think  this  test  has  indicated  a  serious  deficiency  in  the 
pupils  *  ability  in  science.  It  is  one  which  I  think  might  well 
warrant  further  study.  The  ability  has  been  shown  to  increase 
with  further  training  in  science  but  the  considerable  number 
of  items  which  were  not  "learned*'  by  any  grade  would  seem  to 
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indicate  that  there  is  some  deficiency  her*  which  is  not  re¬ 
moved  by  ordinary  instruction. 

Test  III.-  This  test  was  answered  considerably  better  than 
Test  II,  as  shown  by  the  table  and  graph  of  percentage  success 
on  these  tests.  It  indicates  that  the  pupils*  ability  to  remem¬ 
ber  facts  and  principles  that  have  been  presented  to  them  is 
somewhat  greater  Ilian  is  their  ability  to  apply  this  knowledge 
to  other  situations.  This  is  perhaps  what  would  be  expected 
but  the  difference  as  indicated  by  this  test  is  probably  less 
than  might  be  expected.  Certainly  the  deficiency  in  ability 
indicated  by  this  test  is  less  than  that  indicated  by  Test  II. 
Test  IV.-  While  this  test  may  not  be  an  adequate  measure  of  a 
scientific  attitude  I  think  it  certainly  throws  some  light  on 
this  aspect  of  the  pupils*  development.  A  pupil  who  had 
developed  a  questioning  attitude,  and  the  habit  of  demanding 
facts  to  base  his  judgements  on,  would  certainly  not  mark  these 
superstitions  "True” .  It  has  been  indicated  that  this  quality 
as  measured  by  this  test  does  improve  with  further  instruction 
but  the  rate  and  amount  improved  is  not  very  great.  In  each 
grade  there  are  some  pupils  who  seem  to  have  grasped  very  little 
of  its  signif icance  and,  on  the  other  hand,  some  who  seem  to 
possess  it. 

Tests  I,  II  and  III  contrasted  with  Test  jn^a..  There  are  two 
distinctly  different  types  of  qualities  being  measured  in  this 
investigation.  There  is  first  the  learning  of  facts  and  prin¬ 
ciples  -  the  vocabulary  that  goes  with  them,  their  relation  to 
mathematics,  and  their  application  to  new  situations.  This 
has  been  the  work  of  Test  I,  II  and  III.  The  other  test,  Test  IV, 
is  measuring  something  which  is  an  attitude  or  an  outlook.  This 
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is  something  quite  different,  hut  it  is  none -the -less  an  important 
quality.  For  the  first  type  of  measurement  we  saw  significant 
improvement  with  further  training.  But  with  Test  IV  there  is 
relatively  little  improvement  shown  with  further  training  in 
science.  It  would  seem  that  a  scientific  attitude,  as  this 
test  measures  it,  is  not  veiy  greatly  influenced  by  further 
science  instruction. 

Suggestions  for  Future  Work 

1.  The  five  studies  indicated  in  the  “Introduction 11  are  sug¬ 
gested  for  future  lines  of  investigation  in  the  field  of  high 
school  science  in  this  subject. 

2.  Factors  which  may  influence  results  obtained  from  investi¬ 
gations  in  this  field  and  which  should  be  given  consideration 
are:  science  courses  taken,  other  courses  taken,  contacts  out 
of  school,  age  of  pupils,  and  selection  of  pupils. 

3.  In  order  to  determine  the  value  of  any  course  in  developing 
any  ability  being  measured  it  is  necessary,  first  to  conduct 
tests  at  beginning  or  end  of  a  school  term,  secondly  to  have 
sufficient  number  of  cases,  or  pupils,  answering  questions, 
that  the  tests  may  be  grouped  according  to  combinations  of 
subjects  taken. 

4.  Great  stress  is  placed  on  the  importance  of  the  test  to  be 
given.  Its  construction  is  perhaps  the  most  important  part 

of  the  whole  work  (with  due  regard  to  the  necessity  of  getting 
a  sufficient  number  of  cases). 

5.  Questions  and  problems  on  a  test  should  be  made  simple, 
clear  and  concise.  Yet  it  is  to  be  kept  in  mind  that  they 
should  be  concerned  with  some  principle  or  fact  which  is  of 
importance.  But  they  need  not  be  “difficult11  • 


i)  J-'-oif  a  &;  l  ■'  l  $  ■  ■  1  iff  1 

■ 

•;  •;  .  -  /  ■'  >'.ar;  ;>  r:y  ";!;o  'OCiVu 

■  • 

:  '  t  '  ,  ■  ■  -C 

i  5  ■  ;;■  ■:  .‘.3  -  >i  . 

, 

. 

i  \  ■:  a  >- ■ 

i 

[ 

' 

1 91  . 

, ...  f  ... 

c 

hi 

* 

•  -  - 

t  ■  •  ; 


* 

, . :  .  •  •  -m  '■ 

l:  •  I  ' 

« 

f 

: 

'..v:  :  ■)  :-j  SJyr-.’.i:  ,  ■  I ■  t  ?  -v  *  ; ;  iz  m  l\  •  > 5*  ;  J*' 


: 

. 

Tv.  t\  j"";  )  J'  &?{$  w  *0 

* 

.  . 

. 

•  :  :: : 

:  )  ' ;  •  <T  ry  f  j':.y  .  “ 

* 

x  .  •  I 

* 

. 

•  •;*  't  ‘-a 

'  <  '  - 1 "  •" ' " 

6*  It  is  felt  that  some  scheme  or  order,  or  criterion  for 
selection  of  items  to  he  placed  on  a  test  is  of  value.  This 
is  necessary  to  give  a  satisfactory  basis  for  comparison  or 
statement  of  progress  of  subjects  studied. 

7.  The  following  tests  have  been  compiled  from  items  on  Test  I, 
II  and  III  and  have  certain  advantages  over  these  original  tests 
The  items  chosen  are  graded  by  the  results  from  the  original 
tests.  Certain  ones  have  been  chosen  which  cover  the  same 
range  of  difficulty  as  the  original  tests  and  which  distribute 
themselves  as  evenly  as  possible  over  this  range.  Further  the 
tests  and  items  are  short,  and  less  satisfactory  items  lave 
been  omitted. 

11 Suggested  Test  I**  contains  fifty  items  of  the  eighty- 
nine  which  appeared  on  the  original  Test  I.  Of  the^  fifty 
items*  nine  have  been  chosen  as  representative  of  the  group 
of  words  which  the  original  test  showed  were  learned  in  each 
of  the  grades  from  VIII  to  XII,  and  five  items  have  been  in¬ 
cluded  as  representative  of  that  group  of  words  which  were  not 
"learned"  in  any  grade. 

"Suggested  Test  II"  contains  twenty  items  from  the 
original  Test  II.  These  items  have  been  chosen  as  evenly 
distributed  over  the  whole  range  of  difficulty  covered  by 
the  original  test  as  was  possible.  The  items  as  shown  by 
results  from  the  original  test  are  nearly  all  too  difficult 
for  Grades  VIII  and  IX.  Use  of  this  test  should  be  restricted 
to  Grades  XI  and  XII  or  perhaps  X,  XI  and  XII.  It  would  be 
advisable,  to  add  a  few  simpler  questions  if  it  were  to  be  used 
even  in  Grade  X  and  certainly  for  use  in  Grade  IX. 
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"Suggested  Test  III”  contains  twenty-four  items  chosen 
to  distribute  themselves  over  the  whole  range  of  difficulty 
covered  by  the  original  Test  III.  While  in  the  original 
Test  III  the  "factual”  items  were  alternated  with  those 
questions  where  the  pupils  were  required  to  apply  their 
knowledge,  in  this  test  these  two  parts  are  futther  segregated. 
The  first  twelve  items  on  this  "suggested  test”  are  facts  or 
principles  given  or  discussed  in  the  test*  The  second  twelve 
questions  (13-24)  are  items  in  which  the  pupils  are  required 
to  apply  their  knowledge* 
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Suggested  Test  I 


1*  pressure: 

2 •  cubic: 

3*  cerebrum: 

4.  pupil: 

5.  disinfectant: 

6.  pistil: 

7.  serum: 

8.  analyze: 

9*  anaesthetic: 

10.  germination: 

11.  Fahrenheit: 

12 ♦  chlorophyll: 

13*  energy: 

14*  metric : 

15*  photosynthesis: 

16 •  capillary 
action: 

17.  1  inch: 

18 . barometer: 

19*  fulcrum: 

20*  hygrometer: 

21*  carbonhydrate: 
22.  immunity: 

23*  hibernation: 

24.  calorie: 

25*  eradication: 

26*  solution: 

27*  protoplasm: 


(l)  degree  (2)  cycle  (3)  force  (4)  metre 


!5j  inch . . . (3) 

l)  force  (2)  solid  (3)  system  (4)  mean 

5  )  length . * . . . .  ( 2 ) 

1)  clouds  (2)  plstnt  (3)  brain  (4)  star 

5  )  abdomen. .  . . . . (3  ) 

l)  eye  (2)  ear  (3)  nose  (4)  pupae 

(5)  plants..**..*.*... . **(l) 

(l;  sterilization  (2)  inoculation  (3)  anti¬ 
toxin  (4)  aspirin  (5)  pasteurization . (l ) 
(l)  honey  (2)  egg  (3)  bee  (4)  pollen 

15  leaf..... . (4) 

1)  disinfectant  (2)  agar  (3 )  vaccination 

4)  insecticide  (5)  evolution . (3) 

1J  physical  change  (2)  amorphous 

3)  examine  (4)  combine  (5)  witch . *»(3) 

l)  sublime  (2)  insomnia  (3)  aesthetic 

4)  ether  (5)  rhombic  . . .  (4  ) 

1)  sap  (2)  infection  (3)  influenza 

(4  )  seeds  (5)  vitamin*... . (4) 

(l)  steam  engines  (2)  thermometer  (3)  gas 

pre s sure  ( 5 )  bar orne ter . ....(2) 

(l )  fungus  (2)  chloride  (3)  nucleus 

(4)  animals  (5)  leaf.....*. . * . (5) 

II)  heat  (2)  density  (3)  ester  (4)  zero 

5  )  mass «... . . . .....(  1 ) 

l)  average  (2)  year  (3)  ten  (4)  time 
5  ]  temperature . . . . . (3 ) 


(1J  photography  (2)  bacteria  (3)  chemical 

analysis  (4)  radio  activity  (5)  plants (5) 

(l)  blotting  paper  (2)  vapor  pressure 

(3)  dew  (4)  convection  (5)  hydrometer. . . * (1 ) 

!l)  1  cm.  (2)  15  mm*  (3)  2*54  cm. 

4)  0*35  metre  (5)  0.16  lb*  . . ...*(3) 

1)  temperature  (2)  space  (3)  radio 

4}  pressure  (5)  energy . (4) 

( 1 )  lever  (2)  film  (3)  float  (4)  mean 

(5 )  volume 1 ) 

( 1 )  photometer  (2)  dry  cell  (3)  humidity 
(4)  volt  (5)  pressure  ...................  (3 ) 

(1 )  methane  (2)  alcohol  (3)  sugar 

(4)  carbon  dioxide  (5)  butter *..••••••••• (3 ) 

(l)  haemoglobin  (2)  epilepsy  (3)  epidermis 

(4)  resistance  (5)  isotonic......... . (4) 

(l)  insomnia  (2)  pollination  (3)  germin¬ 
ation  (4)  dormant  (5)  migration. ..... (4 ) 

(l)  color  (2)  heat  (3)  kilometer  (4)  force 

(5  j  density* . . . 1>-  ) 

(l)  radiation  (2)  propagation  (3)  germin- 

ation  (4)  removal  (5)  fertilization .. (4 ) 

!l)  salt  (2)  sea  water  (3)  air  (4)  alcohol 
5  J  water*  ° °  0  * 

l)  cell  (2)  cuticle  (3)  protons 
4)  plasma  (5)  protocol...... . ......11) 
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28.  propagation: 

29.  coke: 

30.  200  cc.: 

31.  insulator: 

32  .filtrati on: 

33 .  spectrum: 

34 . alloy: 

35.  synthesis: 

36  .constellation : 

37 . chloride : 

3 8.  enzyme : 

3 9.  parasite: 

40 . compound: 

41.  sulfate: 

42.  catalyst: 

43.1  metre: 

44 . volati le : 

45 . vitamin: 

46 . carbonate : 

47 . mass: 

48.  electrolyte : 

49.  amorphous: 

50 .  satellite : 


(l)  eradication  (2)  reproduction  (3)  sug¬ 
gestion  (4)  disinfectant  (5)  pasteur- 

izati  on . (2) 

(l)  mordant  (2)  Coca  Cola  (3)  calcium 

carbonate  (4)  carbon  (5)  hygrometer .. (4 ) 
(1)  1/100  litre  (2)  1/10  litre  (3)  l/5 

litre  (4)  1/4  litre  (5)  1/2  litre.... (3) 

il)  water  (2)  copper  (3)  aluminum 

4)  steel  (5)  rubber. . . . (5) 

l)  vaporise  (2)  evaporate  (3)  consense 

(4)  liquid  (5)  sublimation . (4) 

(l)  electroscope  (2)  radioactivity  (3)  rain¬ 
bow  (4)  parallax  (5)  fulcrum . .(3) 

(l)  isotope  (2)  isomer  (3)  gas  (4)  brass 

(5  )  element .  . . . . (4  ) 

(l)  decomposition  (2)  camera  (3)  vinegar 

(4)  sound  (5)  building  Up . .,(5) 

(lJ  sun  (2)  dispersion  (3)  planet  (4)  group 

(5  )  eclipse  . . . . .  (4  ) 

( 1 )  saltpetre  (2)  carbon  (3)  table  salt 

(4)  magnet  (5)  poisonous.... . .......(3) 

(I)  vitamin  (2)  saliva  (3)  hormone  (4)  serum 

(5)  toxin. . (2) 

(lJ  earthworm  (2)  saprophyte  (3)  tapeworm 
(4  J  pyrite  (5)  submarine ................. (3 ) 

(l)  salt  (2)  air  (3)  oxygen  (4)  wood 

(5 )  flour. . . . . (1 ) 

(l)  halogen  (2)  explosive  (3)  blue stone 

(4)  sapphire  (5)  limewater . . . . . . ..(3) 

(l)  abrasive  (2)  condenser  (3)  protractor 

(4)  liquify  (5)  accelerator........ . (5) 

(1)  100  gm.  (2)  3  feet  (3)  1.09  yd.  (4)  0.99 

litre  (5)  1000  cc . . . . . (3) 

(l)  ether  (2)  sulfuric  acid  (3)  vaseline 

(4)  mercury  (5 }  tar.. . . •  •  (l ) 

11)  rickets  (2)  scarlet  fever  (3)  malaria 

(4)  bacillus  (5)  serum . .(l) 

( 1  j  carbolic  acid  (2)  carbon  (3)  limestone 

(4)  mixture  (5)  disinfectant . ...(3) 

(1)  quantity  (2)  weight  (3)  volume 

14)  length  {5  )  density.......... . ....(1) 

(l)  Edison  (2)  oxide  (3)  electrostatic 

(4  )  salt  (5)  hydride  . . .  (4  ) 

(l)  solute  (2)  crystalline  (3)  formless 

(4 )  diamond  (5  )  morphine . . . . .  .  (3  ) 

(l)  star  (2)  sun  (3)  nebula  (4)  moon 

(5)  meridian..... . (4) 
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Suggested  Test  II 

!•  If  a  ship  is  floated  into  fresh  water  from  the  ocean, 

it  will  ride  (higher,  at  the  same  level,  lower) . (lower) 

2.  A  mass  of  iron  is  weighed  in  air  and  then  in  water* 

The  weight  (increases,  is  the  same ,  decreases) ... (decreases) 

3  •  When  a  volume  of  air,  that  is  free  to  expa.nd,  is 
heated,  its  density  (increases,  decreases,  remains 
the  same  ) . .  • .  • . . ........ . . . . . .  (decreases) 

4*  A  deep  pond  is  frozen  over  with  ice  about  1  foot 
thick.  The  probable  temperature  of  the  water  at 
the  bottom  is  («4°C,  0°C,  4°C,  QOC ,  12°C) . ,..(  4°C  ) 

5.  The  boiling  point  of  a  liquid  is  (raised,  lowered, 

not  changed)  by  increasing  the  air  pressure  on  the 
surface  of  the  liquid.* . ......... . . .,«(  raised  ) 

6.  Including  the  pressure  of  the  atmosphere,  the  pressure 

on  the  side  of  a  tank  of  water  one  foot  from  the  sur¬ 
face  of  the  water  is  (greater  than,  equal  to,  less  than) 
the  pressure  two  feet  below  the  surface  .  . . .  (less  than) 

7.  When  a  sdLid  is  dissolved  in  water  is  the  boiling 
point  of  the  resulting  liquid  (higher  than,  equal 

to,  lower  than)  that  of  pure  water?  . .....  (higher  than) 


8.  When  a  solid  is  dissolved  in  water  the  freezing 
point  of  the  resulting  liquid  is  (higher  than, 

equal  to,  lower  than)  that  of  pure  water ......... (lower  than) 

9.  On  a  certain  day  sound  is  travelling  through  the 
atmosphere  at  a  speed  of  1120  ft.  per  sec.  A  boy 
shouted  and  in  three  seconds  heard  an  echo.  How 
far  away  is  the  reflecting  surface  which  causes 

the  echo?. (1680) 


10.  The  relation  between  pressure,  temperature  and  volume 
of  any  gaseous  substance  is  given  (approximately  over 
normal  ranges)  by  the  expression  PV  «  kT,  where 

P  is  the  pressure  on  the  gas 

V  is  the  volume  occupied  by  the  gas 

T  is  the  temperature  of  the  gas  in  absolute  degrees 
k  is  a  constant 

Give  an  expression  for  the  volume  of  the  gas  in  terms 
of  it  s  pressure  and  temperature . . (Vs  kT/P ) 

11.  The  relation  between  pressure,  temperature  and  volume 
of  a,ny  gaseous  substance  is  given  (approximately  over 
normal  ranges)  by  the  expression  PV  s  kT,  where 

P  is  the  pressure  on  the  gas 

V  is  the  volume  occupied  by  the  gas 

T  is  the  temperature  of  the  gas  in  absolute  degrees 
k  is  a  constant. 

Give  an  expression  for  its  temperature  in  terms  of  ^ 
volume  and  pre s sure . .  1 T rV/K) 
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12.  The  relation  between  pressure,  temperature  and  volume 
of  any  gaseous  substance  is  given  (approximately  over 
normal  range w)  by  the  expression  FV  “  kT,  where 

P  is  the  pressure  on  the  gas 
V  is  the  volume  occupied  by  the  gas 
T  is  the  temperature  of  the  gas  in  absolute  degrees 
k  is  a  constant 

At  constant  temperature  how  could  you  double  the 
volume  of  a  mass  of  gas?  (double  P  by 

13.  The  change  in  v/eight  of  a  piece  of  iron  on  being 
weighed  in  air  and  in  water  is  (greater  than,  equal 
to,  less  than)  the  change  on  weighting  the  same  piece 

of  iron  in  air  and  then  in  alcohol* . (greater  than) 

14.  One  end  of  an  open  organ  pipe  that  is  sounding  is 

suddenly  closed.  The  pitch  of  the  sound  is  (raised, 
unchanged,  lowered) . ................  (raised) 

15®  A  ball  thrown  upwards  from  the  earth  returns  to  the 

earth.  The  time  taken  to  rise  is  (greater  than,  equal 
to,  less  than)  that  taken  to  fall . ...... (equal  to) 

16.  The  area  of  the  large  piston  of  a  hydraulic  press  is 
50  square  inches  and  that  of  the  small  piston  is  one 
square  inch.  Would  the  load  that  could  be  supported 
on  the  large  piston  by  a  force  of  100  pounds  be 
(increased,  the  same,  decreased)  if  the  a rea  of  the 
small  piston  were  made  two  square  inches?. .. (decreased) 

17.  When  the  air  ,  through  which  sound  is  travelling  is 
warmed  the  sound  travels  (faster,  at  the  same  rate, 
more  slowly) *»»»»...»«»..»»»»» »  »•»••»•••»•*. (faster) 

18.  High  pitched  sounds  travel  at  (greater,  less,  the 
same)  velocity  as  low  pitched  sounds. ....... (the  same) 

19®  The  six  links  of  a  chain  can  stand  50,  60,  70,  80,  90 
and  100  pounds  respectively.  It  has  been  decided  not 
to  load  the  chain  more  than  half  it®  capacity.  What 
is  the  maximum  allowable  load?  (25  pounds ) 

20.  At  which  of  the  following  temperatures  will  a  hydrometer 

sink  the  least  in  water?  ( 0°C ,  3 °C ,  10°C,  20°C).....(  3  C  ) 
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Suggested  Test  III 

1.  A  cubic  foot  of  pure  water  weighs  about 

Sa )  one  pound . . •••».••••»••••• . 

b)  ten  pounds. ...................... t . 

c)  thirty -two  pounds . . 

(d)  sixty -two  and  one -half  pounds . 

(e)  one  hundred  and  forty-four  pounds... 

2.  By  parallax  is  meant 

(a )  an  inverted  image . . . . . . . (  ) 

(b)  the  rule  that  states  that  parallel  lines  never 

meet  . . (  ) 

(c)  the  apparent  change  in  position  of  an  object  due 

to  a  change  in  the  position  of  the  observer ...... (T) 

(d)  the  xule  in  geometry  which  states  that  the  opposite 

sides  of  a  parallelogram  are  equal.... . ..(  ) 

(e)  the  law  in  optics  which  states  that  light  always 

travels  in  straight  lines . ) 


3.  Atmospheric  pressure  is  about 

(a)  15  pounds  per  square  centimeter 


!b )  15  pounds  per  square  inch . . . ( T 

c )  15  pounds  per  square  foot . . 

d)  32  pounds  per  square  inch........ . 

(e)  32  pounds  per  square  f oot . . ( 


4*  Water  and  dissolved  foods  enter  the  roots  of  a  plant  by 


(a)  capillarity  . . . . . . (T) 

(b  )  osmosis* . . . . .  ) 

(c)  force  of  atmospheric  pressure (  ) 

( d )  sue tion . . . . .  •  •  (  ) 

(e  )  surface  tension . . . . ) 


The  atmosphere 

a)  is  the  best  known  conveyor  of  sound.  (  ) 

b)  is  of  value  only  in  that  it  prevents  loss  of  heat 

from  the  earth . ) 

(c)  differs  from  water  and  earth  in  that  it  has  no 

weight . . *  •  •  . . (  ) 

(d)  has  been  estimated  to  extend  about  100  miles  above 
the  surface  of  the  earth ...•....••••••♦••••••••••(T) 

(e)  is  of  the  same  density  at  all  levels  from  the 

earth . . . ) 


6 .Chlorination  of  water 

ia)  makes  it  poisonous. . . . .  •  *  •  •  • . *  *\ 

b)  kills  bacteria. . . . .  ( 

c  I  removes  dust  and  dirt.,,. . . . . . ( 

d }  makes  it  sof  t . . . . . . . .  *  ( 

(e  )  makes  it  chemically  pure  . . . . .  I 


7.  Air  expands  on  heating  because  of  the 

(a)  greater  distance  between  the  molecule s. .......... \ 

(b)  decreased  energy  of  the  molecules  in  the  air 

(c)  larger  size  of  the  molecules  in  the  air. *..»•*»•• ( 

(d)  greater  velocity  of  the  molecules  in  the  air.,... IT 

(e)  increased  number  of  molecules  in  the  air. 1 
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8.  C-reen  leaves  are  often  called  ’the  food  factories  of 
the  world’  because 

(a)  they  manufacture  large  quantities  of  important 

proteins . »  . . , . . . . . . ( 

(b )  they  contain  large  amounts  of  water  in  a  form  most 

beneficial  to  man.  ...  * . . . . . ( 

(c)  they  are  the  only  source  of  the  vitamins  required 

by  man . . . . . .  „  4  9  ...  ( 

(d |  they  are  our  chief  source  of  fats. . . 

(e  )  of  the  carbohydrates  manufactured  here  . . . .  (•£ 


9.  In  the  metric  system  the  fundamental  units  are 

(a)  the  centimeter,  gram  and  second . . (T) 

(b )  the  f  oot ,  pound  and  second  . . . ( :  j 

(c)  the  meter,  litre  and  kilogram.. . 0 .  (  ) 

( d )  the  grain ,  ounce  and  dram . (  ) 

(e )  the  metre,  litre  and  cubic  centimetre ............. (  ) 


A  c 

(a  1 

ihiraney  is  placed  on  a  coal  oil  lamp 

1  for  ornamentat ion . . . .  i 

(  ) 

M 

[  to  make  the  light  more  intense. . . . . .  1 

! 

i  to  make  the  flame  burn.  . . . . . . .  .  ♦ .  1 

(d 

)  to  create  a  draft . . . . . . ........  i 

T) 

(ej 

1  to  save  oil. . . . 

f  j 

11*  The  four  most  abundant  constituents  of  air  (excluding 
water  vapor)  are 

(a)  hydrogen,  helium,  nitrogen  and  carbon  dioxide . .... ( 

(b)  nitrogen,  carbon  dioxide .and  oxygen  and  methane... ( 
(e)  nitrogen,  oxygen,  hydrogen,  and  carbon  dioxide.... ( 
Id)  carbon  dioxide,  niton,  oxygen  and  inert  gases..... ( 
(e )  nitrogen,  oxygen ,  argon  and  carbon  dioxide ........ (T 


12.  The  weight  of  moisture  or  water  vapor  contained  in  a  cubic 
foot  of  air  is  called  the 


(a)  absolute  humidity..............*...... . . (Tj 

(b )  degree  of  saturation . . . . .  (  ' 


(d)  density.  . . . . .••••»»..( 

( e )  concentrati on  . . . . * ( 


13.  Iron  bridges  are  icainted  bacause 

(a)  it  Improves  the  appearance  of  them. (  ) 
lb)  they  are  more  easily  seen. ..........  . . . . .(  ) 

(c)  it  assists  the  various  parts  to  contract  and 

expand  with  changes  in  temperature . . . . . .  (  ) 

(d)  it  prevents  the  iron  from  rusting........ . .(T) 

(e)  it  protects  the  iron  from  the  effect  of  dust  and 

hai  1  s  torras . . . . . .  (  ) 


14.  From  its  practical  values  measurement  may  be  defined  as 

(a)  the  process  of  finding  the  length  of  an  object  or 

article . . (  ) 

(b)  a  complicated  process  of  de terming  quantities  of 

goods  or  materials  which  is  used  in  all  major  businsss 
transactions . . ) 


1 


i 
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(c)  the  determining  of  the  size  of  anything  hy  comparison 


with  another  quantity  called  standard . (T) 

(d)  a  scheme  originated  by  the  government  and  used 
exclusively  by  them  to  protect  people  in  their 
transactions . . . . . (  ) 


(e)  a  technique  used  by  machinists  and  druggists  etc 

to  determine  precisely  minute  amounts  of  substances  (  ) 

15*  Fish  cannot  live  in  ponds  where  refuse  is  thrown  because 

(a)  they  cannot  get  sufficient  food . . . .....(  ) 

(b|  certain  essential  foods  cannot  exist  in  such  a  pond.(  ) 

(c)  they  are  poisoned  by  the  products  of  the  decay  of 

the  refuse . . . . . ..(  ) 

(d)  the  oxygen  supply  in  the  water  is  all  used  up  in  the 

process  of  decomposing  the  refuse*.., . . .  ,(T) 

(e)  there  is  so  much  carbon  dioxide  formed  when  refuse 

decays  that  it  forces  oxygen  out  of  the  water  (it  may 
be  seen  rising  in  bubbles) . . . . . »(  ) 


16.  To  accurately  measure  the  diameter  of  a  small  ball  one 
should  use 

(a)  a  foot  rule  graduated  in  tenth’s  of  inches..... . (  ) 

(b  )  a  flexible  steel  tape . . . (  ) 

ic)  the  displacement  of  water  in  a  graduated  cylinder.,*!  ) 
d )  a  micrometer. (T) 
e )  a  microscope. , (  ) 


17,  Engineers  try  to  get  soft  water  for  steam  chests  and  boilers 
because 

(a)  it  has  a  lower  boiling  point • . . . •  (  ) 

(b  )  it  has  a  higher  boiling  point. . . . . (  ) 

(c )  it  is  free  from  dirt. . . . ) 

(d)  it  doesn’t  leave  a  deposit  or  scale  in  the  boiler 
when  i t  evaporate  s ........ ® ....... . ... • * » .........  * •  ( T ) 

(e)  it  has  less  weight  and  so  vaporizes  easier... . (  ) 


18. 


Furnaces  generally  have  a  water  pan  to 

(a)  cool  the  air  ??hich  circulates  through  the  house.... 

(b )  increase  the  humidity  of  the  air . . 

(c)  free  the  air  from  dust  before  it  passes  through  the 

hou  se . . . 

(d)  increase  the  oxygen  content  in  the  air....... . * 

(e)  prevent  damage  to  the  furnace . »•»••••»••**•••» 


19.  Some  people  find  they  have  a  pain  in  the  head  over  the  eyes 
and  ears  or  a  nosebleed  when  going  up  high  mountains.  This 
is  because  of  (  % 

(a)  the  high  aatrao spheric  pressure.,..,..,.*.** . •••}  / 

(b )  the  1 ow  atmospheric  pre s sure . . .  1 1 ) 

(c)  the  presence  of  injurious  gases  in  higher  altitudes. i  ) 

(d)  the  extreme  cold  of  these  high  altitudes. ..*••••*•♦* I  ) 

(e)  the  nervous  strain  attending  long  and  dangerous  climbs  [  ) 
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20,  An  aeroplane  is  able  to  stay  in  the  air  because 

(a)  the  air  column  under  it  supports  it . (  ) 

(b)  the  pressure  under  the  wings  is  greater  than  that 
above  the  wings  as  a  result  of  the  speed  and  shape 

of  the  wings, . . . .  (T) 

(c)  the  weight  of  the  whole  machine  is  less  than  that 

of  an  equal  volume  of  air . ) 

(d)  the  air  current  from  the  propeller  overcomes  the 

force  of  gravity . . . . . . . (  ) 

(e)  as  stated  in  Newton’s  first  law  of  motion  fa  body 

continues  in  its  state  of  rest  or  of  uniform  motion 
in  a  straight  line  unless  it  be  compelled  by  some 
external  force  to  change  that  state. . . ..♦.() 


21. 


The 

is 

is 

(e 


best  source  of  water  for  town  a  nd  city  use  is 


a  river 0 •••••••». 0 ( 

a  lake . . .  . . . . . . 

a  deep  well . . . . ( 

a  mountain  stream. . . . (T 

snow  and  rain,  . . .....( 


22.  Balloons  which  have  been  adequately  filled  and  the  neck 
securely  sealed,  must  be  filled  again  before  very  many 
hours,  even  though  there  has  been  no  damage  done  to  the 
balloon  fabric.  This  is  because. 

(a)  some  of  the  gas  is  lost  through  diffusion  through 


the  fabric . »(T) 

(b)  on  ascending  the  gas  is  cooled  and  contracts 
leaving  the  balloon  not  completely  filled. ........ (  ) 

(c)  the  gas  becomes  heavier  as  it  ages  and  must  be 

diluted  with  fresh  gas . . . . . .  (  ) 

(d)  the  moisture  condenses  on  the  dust  particles  in  the 

balloon  thus  causing  it  to  be  heavier . ,.(  ) 

(e )  heavier  gases  and  the  moisture  of  the  atmospher 

diffuse  into  the  balloon. . . . . . (  ) 


23.  When  drinking  through  a  straw  the  liquid  is 
(a)  pulled  up 

(b  )  pushed  up  l  .................. . . . * 

c j  attracted  . . . 

(d)  repelled 

(e )  sucked  up  . . . . . . 

24.  A  red  blood  cell  when  placed  in  a  concentrated  salt  solution 

(a)  is  not  changed . . (  ) 

(bj  increases  in  size  . . . . . .  (  ) 

(dJ  loses  its  color » » (  ) 

(e)  becomes  quite  hard, * . ) 


J 


